
*i±s 



X ui 






.cvifflp ll ii iplllq .cvinl l pilnlll rinlnll niiiiiig pll 

£ftUl jjjlajj |U«dU 2uUll SjbVI 






i^mi 



^j^jj l^jjI 4jvL-oX! 



^jLlJI ( a is^ 




^l^J.1 t_<jjjuj|^ (_ 7 ltiJi ^-jLlUj OsLjuI 4-uu-jiLqJJ <Uo^_iLrta <J|^JL>J1 *-j l^jv 








*U-LW 



IP 



JjUoJ (_^i^- SjjL^JI ijjjlil i-ilUjJI J^lj^nJI (J-likLjJ ^l^il C_-<JjJuJlj (^lill ^-lLClLI 4_^Ljl1I 4 L(.l r Oj-ll ^JL 



<-OJ 



IP _ 

4_ <Lq jLallX I ijjjjui c-jjLjtjJi x_a (j fljj 4_ijL>ot dj_Laj>* ;*_&LLti j^_Lajj p j <a t^ajJ 4_4UlIi aji^^i Cxla^. ^^J 

4jt^j-oj (^JlII ^JUju I xj3ijJI x_a 4-l^.UJ I ijJjJI J^I^Uj cLw^>*J ^*< ^ 1 1 c-xJjJuJIj (_^lAJI ^IajII 4_^Ljl1i 4 u.\ < "J-1'J 
(jj cuJ 1^1 Usui] jIj^zd] ^ojjJu x^UjaJ 4JLcL^=lLc 3jJa-b ijL^Jjl £— ^jLjeJJl ^>JlA "Tj^ljj iJ-^JUl (JlJ - * - " ^ ^ J a 

(j^-J-S 1 j-^Jj 4_iloJl Jl&ul^JJ 4j^1 uJLI ^ lu^I ^JjJuJL ^JJJJ t^ajJ) 4j^L»oil 4.j_ijjJuJ1 4-uiL>Jl ^>JlA (JjLujj 

(j^a L^tHJl l JuJ 4_aj^Ll| CjijL^JLi C-jLcxlI^di 4_iAj^3 JjLuj 4j^_p^ Cj Lc jjtia j_a (J* J ' 

j^c 4JJi ^y 3 (J-^ 3 ^ ^Sh^J^"^' ^ JJ^"^ M ^>JlA lZIjJlI (J\j • tiaj (_^-^J pj_ALui j^_Lajj p j <a « ^aj 1 4_^LjlJi SjiJ^lj 



^JkLtil j-Jj-Lsjj ^M^-uauJ 4_^IjlH Sjt jVI 



L.\_ti t lJ 




t t 

LP LP 

4j^l cull 4_uJL>JI £Jl_& JiJljC.1 J^j^Is ^j_c I fct3 I n^=3jl tfu a 4_ 1^l£j u.n (^P-l'J wJ Sj-^Iu»uJLi <*L*Jju5e-lli J j^-La! 






.^jjjL^Ji rhn r <n Sj^=l£ J I < LaJLa SjLi^ij 4-xjI ujj>J| J-jL-u-sJu ^j^ ' J-^ J^ Lj-1 ' J) J J ciJuji^^jg ' J J 'J 








*4±S 



X ui 






■«>,iffl|) lliii]Tllli].o,'inll pilnlll nnlnllniiiiiif||)ll 
gftUl jjj&i (immZI 2uU)l 3,1 jVI 



4J^J$*ai)l 4^L4l 



jjVl J^Ail 



^' j 1 1 i_<jjJl1IIj ijJ*a1i fi J I «~ 1 1 <LaLjul <Luu nj-«uJ <Uijjijto J^jJLsJI y j<*>- 





<eA* 



A ui 



4 U>jlJ| 4_^=JUil 



■cvifr>p lhii)Tlllqcvinll pilnlll nnlnllfTiiiiiiir|pll 



jALUl jJjiaJj ^Mttll 3UU1I 




4JjJ$*ai)l A^LJI 






^l^JJ t_<jjjuj|^ (_ 7 ltiJi ^-jLlUj OsLjuI 4-uu-jiLqJJ «Liajji5cja (J}j_oj>ij1 *_l^jv 




*k.*i~ 



JfjJf!3db-jl! 










:3>|JL*1I 



4_^* 



1 ml' ^j^> i^>~*. \ £_ 1 ^ "i a I ^\Ju_lju 2s 1 « 4 MJJ LgaHSI <L>.1 ml Li _> j * *a a I , ' /Jc <—^>jl1ji 



:4Urfl 



(JLc SjJlSJI t_ljjQJL! (_£J-1 (ja^aJ aJL».aJ! <>JlA 4_<-uIjJ (Jl fl^-il JJ 



.^jj^^UI i^L-ll jjc iis^ 



.4-LajjJ»Jl Z^i Cjljlaiw 4_3j^_a 









:3JxL4l JjUjJ) 



4 <r h ^e-1 1 Lfcjuul j L^cIjjLj 4j^>Ji jj_i^aJ| ^j_d rOL^-i 



:3jlJLfcJluL 



- i - 







4-p*l mil <JL^C2 I ^-Llil ^Ib LJ^L>* ^y 3 J 4^*' mil Q^Ju^DtLj] 4 ux-UjJl pjj-dJl Jl^I 4jj>Jj * *aj J ) 4j^1 mil 

. LJ 4-La2Hit,| jj-uaJI 3 La - ul^J 3 a La Li , I £Jl& £>^ CjL_uIjJ>j 



Photogrammetry^j>j^^l^MlL^^ij ^- ^ 

3 J^^~^ CjLcjJjuc (^±£- (Jj-uaj>Jl Lp*jJj-L^aJ j (>^J (*^C- ^-^ ^JJJJ t^alUl 4j^l cut) <— dJ^JfcJ ^j^a-^-i 
3 S U ) 1 1 <>JuJ Ajl^\j^L^1^ j^lC j| 4_i3 1 j^c. jj^3 jj-<^> 4 La • ul^J Lc 4 2 La ' * 4-iA-U-LaJ I j 4 j^ I x t^aJI ^JulXI £>£- ^^-J-^J 
(J^=3 tltJ 4jLJ_LLaJ) *_4 J^CULJJ 4_lx^j21 4j^l laJLI £)| ^_ 4-U.^jV) 4j^l uJLI £>^ ^Jjjj i^aHjl 4j^l cut) < g-LL>iJ 
*_a >uI1jLl4 (JJL^alo*! (JJJlj j ifl ' ga 1 1 ^y 3 (j^4f-2j' 9 CjLcoJjlIj /^ic (J J L*a^>J I ^jj 4. jvja-uajJ I 4j>»1 uJL) ^— J >-c!jLl4 

.J-^jlSI J^-lj^a i-AL] I§_ A-at-jj-La 



*VA.i ♦«! 



7r uAS x_4 ijjlJLc 4 o1^=3l1]|j Jl^j>J I J C^^tl ^_ lj^>- < M^n fl ajjj^n tl JfrlaLuJJ ^-x^j^?l (j ^LlmX\ <J-^*-11 

rlln i <nj J-^jui Lc| jj-uaJi JsaLajJi ^.La! VI JJusta t-LLcj JJusta C-t^^J lQ JL3 ' ^* 7c_lxJLi < ta^J^J V (Y 

.^-x^j^i I 7r luU ^joi^aju JJut^o t-LLcj C-t^^J cla-iJ^J V 4_jL£ jj-uaJI ^JlA ^y 3 <—J Lc jJut JL I 



Metric Photogrammetry Sj^iK av^^itl i^LuXl (^ 

dalJiill CjLjIjl^I (y^xjuj 4_j^ | j^.^j_LaJ I j 4j^Iu-uJLl daj|jJ»Jlj C > I La La se 1 , 1 jlji^Li JL^JLl IjlA (j Jju 



- r - 



*k»i ♦♦ 









2b>L4l 






J- -i 



i +f.-i.-mit 



Interpretative Photogrammetry ^^,,^11 jj^^tl i^LJil (Y 

.tiJui j^jAj x-jjl Jug It 



♦♦ % 



Terrestrial Photogrammetry i-u^jVl Sj^^tl i^Ludl 



.fLuijVI Sj>jju*_4 jjr^tl £jufc (J^=J Lc LJLLj AJpVl ^^^dLcVIj 




^J'^jQjL? '^*~ ^' ^~ ^ * u^~~* '* ^ 



- r - 



*k»i ♦♦ 









2b>L4l 




Aerial Photogrammetry 



Jj^>Jt Sjjj^jL^lLJt i^vL-oXI (Y 



4 S vjLLs ^_ 4U_lLc >Jiq ualLlI 4_J| ;JQ^"~ "**' 



jj>JI (j_a 4 to aid t, I jj-uaJ! aJlJ^TlcuJ p r u-flJ) IJlA ^_ 



4j^l luU (jlslj^C.^? 4j^>JI Aj^jj < ^aj 1 ) 4.^1 luU Ajiitlu-uJj .dJJi Ji^-J J J) ' ^ * ' J^l (j-^aLcl j (Jyj^' 
£.Lcu (j| jjJlil I Jl& ^_ 4lu_u!j_i p~H r o (^Jul J-& pj~^' ' J^J ).4j^j r u-flJJ) Aj^j^uojJ I 4j^l uJLlj ijp-Ij Ajj.j^uajJ I 




A a $ * 





^^JI^^u^lT- ) :J^xAtl 



Space Photogrammetry LjSL^aH ^j^ail) i^LcaXI (V 








^jl <^rt)| ^J^-t-^!ttl £ — ^ : J^3u£yJ| 



- i - 







c^l^a jSj*U<\Y- Mi- s ; ;^tl a. ^^ J ,-.IUU^tt Ju ..l^tt .1^1 ,~,U:t 4Jj^l| j^uall JL^lLu.1 ^ Y 

i^jdlj 4^^ ,„ttl J*\j-L^ A-uliJIj JjVl i-JtUJI vj^J' ^ JW^ 1 ^ 4. ^LcuUI ^LLJs ^L-31 (1 

.4-p*LJll CjL^j^JI Q-*j/'^»tl Sj^AJI 












_ o _ 







. 1 fl lla u ^_ j (j-aj * I T La r « (^^iC- 2 J^^jJL I jjJse-uaJ 1 p 1 jj I 
.4_i£.LLla]| c^ljJoVl icLLi^j (J^=| ijui! ^| JLitLuil Jlo ^LtiaJI CjVUJU 4- AJi^^tl ixLaJll fjJeZ u£ (V 









4jJI ^.Li ^jt icjL^JI CjIJl^jJI 4_ LJ (jj LaH 1 1 *£li c_^j^_u) Sj^j^Ij (3j^ a! Jiitlu_tjlj L^-^_i^jj Jbjj?e^Jj 4-SlaJJL! 



^- ^^.Wi^jjaj 



. n . 



*k»i ♦♦ 









2b>L4l 




^j! Ju^f 4jjj>JI j j L^aJ I ^c Cj LLa-LaJseJl I j cla_Jij^>Ji TrL^t {jA {j£=u£n ^Io^j <4^p*L»uJll cl4 LLa-La^ei, I j dsa_iij^>Ji 




(j_4/LJL$-i LJ 4_LaJwaw J-^-C c-j oJLLajQ 4jiIa-Lc 



<OJu?t4 4.3 J>J 





^j| JlJLI i-Sl lo^=3lj < uVlj ijCJjL^JI jj-uaJI j I daj|jJ»Jl ^y 3 CjLcjJjlXI *-^>* 



jU i-Lail 4-lLqjlj ' La-iLa^tlu) 



(4j^L>Ji i^< nix )3 )9-uaJi ^. s g kaj 1 4_i£. LliajLO 2s I ^-^austjJl daUL ^.Ltfujl 



L^-st-pe < taj ^ j jjuaJ I * iLafl \ Jo LeaH! I 4 j 1 q c Jlj-J-G 







(^jJ>Jl 7r luU (3j^ Jl>»Lj ^j-4/L_u2 1 4_LaJj^>Jl T^ljJstlu-ul 











L^jujjjj L^JL-iiaj ilaJjJtU ^Sl^lJI 7:!>^V' 




I^»JI J>t ^JI ^ J^ljJJ! ^liV i^L-Vl J^lji! o- ^ tj^.t 



. v . 










♦♦ i .^ 



.Aja^a 4-l^ j la 4_uLl*2^ 4_d_Qjt4 )9-*-^ 



- A - 







<v*j~ 



^jtfldJb^l^Aiial 



S Aj^J^-uojJI 4j^1 coXI ^-lc e_3j^C ( ^ 
S 4j^jj * *aj 1 1 4j^1 mil ^JLl aLlu^I j^d^I (Y 

1 flja LaJ 4^c >j_u 



S ^JJJJ t^alul 4^*1 cut) (<vic a| JlJjt~ r [i[j 4^LaJj^>Jl 7TL^t (J^lj-a (^Jt Lc (V 



- H - 




*i*j 



A ui 



4 U>jlJ| 4_^=JUil 



■cvifr>p lhii)-illlqcvmll pilnlll nnlnllniiiiiiif|pll 



jALUl jJjiaJj ^Mttll 3UU1I 




4JjJ$*ai)l A^LJI 






^l^J.1 t__<jjjuj|^ (_ 7 j-*iji (ftui^Uj OsLaJl 4-uu-jiLqJJ <Uo^_iLrta <J|^JL>J1 *-j l^jv 










2b>L4J 




:3>|JL*1I 



4 ^JJ ^iajuj 4J^J^_i-^jJ l 4j^l cut) (^-^2J ijjjj-tiaJl CjLl<_ijL_ij^M (^±£- C-3j*JLij| 



:^QA*I 



t^^^JLc SjJuiJl t_jjJuJLl ^jJ (jj^nj SJl^jJI 6J-& 4-uj\j1 Jl <;^-nt J^ 









'^'^' "'j * ^JUuLl pLdJjl C-j1 lu^wJ Lfc^-uG C-j1 lu^wJ U "Jj iWtW ^yC_ 4_uHjLu1 4j^|j21 4-3j*JL4 



ijjj-ualLll 4j^1 luU ^lc ^_ 4 0(gU 



I ^iaJU 4-b vjuc 



. 4_i£ I v£. aJ a^U I 4joj>J1 JO '^* J' ) uoLdJ ^JLc ^_ (*£JLl4 ib vjuc 






:u^iIU{^mCdVt 






Li^.j j r <J ^j^> <^»^ fcj^ ?"^',5^ ^H^'J-^ fch i '- t " tJ ^ 4j_<_u c Ju>»jj| 0J1J (^xui>j 



♦Si^mi jjUjjt 



tt lm 3 1) iAjub ( * ,0) AjlI^zd a^L^Ij < al a tlu <^1 -p r o^L) JjJlW 4^JjLc ijjJLc 4Ji^>* jj-<^> 



tSjlJtall 



(<Jj^M < a t^aJI ^.Lj^) <Luj tiaJI CjL^-uajJI 



u>Lu^> 



J\ '-^ I ) 1 A M'^l 1 /V-^_l 



^liJUJ iu^LyJI ^12>UJI 



- 1 



* _ 









2b>WJ 




icLLuaJ Aj^LjJi a! lu^VI 0Jl& <^< lu J ^jL^sj <Lul t^Bj 4j^*J 4-Liia j I Jt ajj-uaJl ila I flj 1 1 £.lJj| j^j L^SJ 
Cj L^eJLLa-uaJL I ^iajuj ij^>Ji Sjj-uaU 4_a_<_uJiJLj| CjI^^Ljuij (j^aJl L*aj>Jlj ^jj>Ji j^-uajJI Cj 2 |j ^jj>JI j^j LgajJ) 

.4-1^1 vJuq-JJl 4_>q_>J! )>) U3J) ) U " flj fl 4_Sa_>J! 4_>.l r.f.itl ^_ AjtjLiul 



Type of Proj ections Wh\ ml) £1^j J ^ - Y 



•J-5 



o^a. 



Orthognal Projection ^j^^l JoLs^VM- ^- Y 

1 (j^_ N j <a C J^d-cIjJ 4-lIC < La a < ol ) 7cLa^_uJi /^i^ < La a < aJ ,' TcLa^aJi lLdLSj cLa-au uJ / Ul ^ > ,,V1 ^q pjJul !Ju4> ^_ 

.^- Y J^ A 




^Jij-^jlII Ja-S,cuJL) ^ _ Y Iq: 



JULi 



Perspetiv Projection ^j^jJtl ciaLL^^I Y- \ - Y 

j^CJ ^.■■jj>o 4-lIC cLa-a-<-uXl •*- La < uJl (j^£- tlaL^Jji cLa-a-< uJ c Y - Y { j^=xjlm i ilaUL u2l ^c pj-ui iJlA ^_ 

< Lai a < U y ) \ ^""^M a /^ <a ^-m" 4_La_^Jj J^L^j o21 ' J ^^ ^.-l^jv 

- U - 









2b>WJ 





^J^ajJtl «USm<U Y- Y :J. 



JULi 



^JJ^aiJI^^uLuyLw! Y- Y 

<^Lu^Vl ^ j^L^iJI ^j-x^JI ^Ijiiti^L ^jJI ^^uu ^ika^Q (photography) ^j-^l j^^MI 






Pinhole Camera s ,sMl oljj-^.^-tl aJT >- Y- Y 

£y3 (jj-^auj (^-Aj L^ rt iu*v Sjj-x-^ jL^la^ J»-#^ uL9' < Y - Y j^-n m<JI 4 < . < aj 1 1 CjIJ j^-uajJ! 4J| j^uUju 



c_j>aji (jL^=da < pi At! M| J_i^ajj 4_La_iu»uJ 4_iLcj ^H^-I (J^^Julj < <_aj 1 1 aLc! p noil ^j-C 4 < q^a ♦ «t 1 4_uo_*Ja. 
4j5t_pj I ^ 1 3* I _> p Iks a 4_^_trw 7T)^ (*> i'-'"*' A ' "J^~^ * A 3 j9-<^> p-J C M ^ La LcJlIc a v^LLbJI 0j_& ( h t-ul^al ^y 3 (J9' 



rt l u ^r 1) os&jua /J-£- (J 9 t^aj>U I A_a A^=uO-i >jJLlo < < flJ 4_i p Lka a ^aJlJLlo 3 v^- |_a 4_ 7-1 9JVI ^JlA x_xis oj al^ 




tyj&ll ^li^^j^^JI ill J*£. ?jll« T- Y : J^=ui 



- U - 









2b>WJ 




v . ■* 



*^- 




^^7^3 



**rx$m*m 



I . ■* -+■ r. 



MVA-'." - 



.- w*f ^ 



KU 



^HW JA-J..JUU.J1HJ 




Lens Camera i^ji^l olij^^-^iJI iJT T- Y- Y 

ajJSj <*L^p* C-a^jJi CjiJ jJij L^ajJl 4j| (J-^-C |ju_a ^j oAIj t - ^J^~" » '" '' <• 4-*_uJuuM CjiJ j^j usul) 4j| (J-^-ftJ 
Jl^jju (V) 4_i_ujuui j^aj^c ^C o j j L^aJ I 4-£l lu a J c_-cojJi CjiJ j^j-uaUJi 4j| £— jujl LgaJl < .^-aj 1 1 J-^aj 4_*_uJuljI 
^j-a i_< lu^Ij t (r ) 4_<_uJul1I it| 4_<_uJulJ ^jJ_JI JuljJI ^-Lij < ( U ) 4_ljuJuuM j ^—j a ^c ^ m^tl 4.^1 ctua ^-Li 




ix^judl cj)j jj^f^lt) SJTJ-s^ fju-a 0- Y : J^-t u 







>- Y 



V : 4_<_uJuu! j^ajwC £>£. o j j Lgai I Juu 

U : <L_uJul1I j^ajwC £^c ^-l(.ij>J 1 Juu 

<V V J^ uJl 4 IgUr 4- U^l 4-^Jut 



-Uni j^-uajJi 4j| 4 j tfi.nj 



pLcJuu jLu^j^i j^=3j^c Jt 1 ^J'^ ijj^=uJLi 3 j j L^aJ I JJjIUjj ^JLlIi aIJL^j r*J-^ ^ j^-^ j tli (_^ic-J ijjuta 4_<_uJiC 



.SjLxl 



J 



- ^r - 









2b>L4l 





^ulJIj j^^ou-^IlJ) 5J| (2rv 5-oL" *^~ Y :<J: 



XAI 



The Negative (^1) 2-JLcJt Sj^^J! i- y- y 

^Jiii ^_ Jl 9JL1 0J-& ( aJLL>i *a r j ilaJu I Ju>* 4-l.uI lu'v <OLc (j_a )J0 ualui 4j| ^_ 4._iic < La a > aX\ 7g-Lau-aJ) * I * ^ J 



^iaJLjJ T^iLc-i 7t— uia ojj 4_uJL>iJl 0Jl& ^_ /—dj^ajj i^JLli ^.Lco £)! ijJLjJl 4 t urn ^_ Juu £j£. s\ + tfr.n r nil J>^-t 



.V- Y J^n Mitl < A>LaVl qJl& ^ ^jjM,! JJ'^tl pljJ? 










(j 13-Lc ^JLs /j_c 4_c 9_lLs_c S ) 9-L0 



/>ul Ll.l'V ^-l^ /J_C 4_C 0_l_La_/C S )OjLO 






^ r iHi^LU-aj^ ^^=3 11 < rrjt^n l^ljy r uJ <^^3h. ^jjO 4 <ihV^ a^L^I (j-^ icjo^c JJ-ji-^ (j-^ TriL^-i V~ Y Xq^^uuj 



- St - 









2b>L4l 







The Positive i^uXl i^jll Sjj^l o- Y- Y 

Jl^jjj 4 Ajiitlu-ail ^JLaJI pjj i_< li.ix Lj>J-H Ct^ 2 -*- 5 ^J-t-^-U ^j-ul ho c3JL9 (JT^~ ^-jLj-^J' 3 jj * *a 1 1 4-C.LlLs 

4 JJL^LaJI 0Jl& 4j (J-^-ftJ (^jJI iJuJll tt-^jj t A - Y J^""* ' tlJl 



dJlcUb ^_ 4-J1 cut) 3jj-ua 



£-*^JJ 



3 )9-*-^> ^J>^=3ul1^ j\ju\ ljll>u\ (J)J9-J' ? mJL ^3£ ^'- l " v ' ^ J <-La-^-<-uJL I 7c_La_<»uJ! /Jc S j iQ-t-^J I x_x-baJ f*9-dJ 4_}Ju5t4 4_<_uJlC 



f . 



^jJj-Li jJLbOA 



^LiJI 




i-i-gJ(jJI 



tiji^ 1 



JaU^^L j-ckJI A- Y:J^=ui 



. ^0 . 









2b>L4l 




L> ^>lUlj t J^J| (Y 



^jgjl lu"v (3jJ < ^ >,J f-^J^J ^-LojI *_a-ojj <*^p* 4-^j^kaJi <>Jl& 4j J-^-ftJ m£Ju! |ju_tl tc-a-ojj t ^~ Y (J^-"*> m<M 



sT"-*^ -> 



Aj^^la 




^W j *i^ 



The Diapositive i^LLUI i^^XI Sj> 



JU2. 



1- Y- Y 



^_<-tJjJl Sj^^l ^_ L^JLc o J I aj r « 2M ^j^-n flj.3 ^.j-JaJ! JJ-4-> L$jV ^-u^M '^^ 4^LLfaJ! 4_L>*jjJ Sjj-uaJ! C-t-L$j 

^UjJI Ji* i^LLi s.>U (UaJ! qL^uq ^jj ^L l^lr Jj^^JI u^»ojj <(Stereoplotter) ^^m 



U,l> t 






Digital Photograph i^SjJI Sjj- 



V- Y- Y 



i— QUjlU 6\ t* ts~> 



J^Lju 



±>* 0* 'J^ 



^. 






i_^j iliA ^ic U5^ J>^l <>« £>^ I^A 






.4-jJ^IL^=jt ^psj^C Sj^j^I a! JljcILluIj 



- U - 









2b>L4l 




Digital Camera i^yi ^^tl iiT 




(jr^P'i l£-^' Ji9-^' ^* ~ ^ : J^^ 






2b$*ll3j>ttll Y- Y 



.4jjj>J| < ^jj la Jlj ^jj t^alu) 4j| 4^Jj ^ J J ' ^ 



- W - 










2b>L4l 




^^Jt^j^lJ) n- Y :J 



j^-uajJI 4-1 1 (j\J ilJt J>^-4-> (J I ^i^J ' ' ^ ^ I Ju-d ^_ 4_OL*JI j^j-uallll 4-1 1 ^jj>JI jj<j uauj) 4-1 1 4_ufuJ .4_<_u|jJlI| 

jj^lt ^T cUUiJIj (Rsolving) s>^=a j^h^ s^ U iiiSj ^jl^ ^k. j^^"tl iJT ^^^ <jl s-^ 



. U . 









2b>L4l 





c^JlJI d.-p* ( j-a ^j^Jt j>j^ ualU CjVT t fl-jluaj Y - Y - Y 
.L^JLc ^jajLmJLJ 7r 3 mj *^ L^_4 4 Lga-fljseJLo Cj^fzi 0Jl$J 4-La^jJJLi j j t^aJu 



r* 



<o <^> < 



vJ 4 L^JT^ JJL3 tAtll oVT < a-jLuaH ^~ Y~ Y 



Single-Lens Frame Camera sjlxI^JI 4_^julJI c^j^^-tl 3JT 



multilens Frame Camera 
Panoramic Camera 
Strip camera 



— >L_uJulII S^JjlLq j^j u^jj] ill (Y 
4.^|jjjLij| j^j uauj) ill (Y 



- H - 









2b>L4l 




Cjli 4jL)Uj Sju^ij 4^_uJlC ^j-^ ^L-C J^~^ tltJ iJVI 0Jl& < . c^^pjj .Sji_p* 4_j_<_uJu_& ^j^> \1 «^>^ Cjli )jj-<^> ^_LaJU 
^j-4 p 9— ul IJl_& < fl-iljLgaj rt3£4 .( ^-<-uYT x ^_<_uYY) Qo^=3lJ Lc LuLc. JuuU ^jj\ too*. a±£ 4-lIC Jl^jJ l5JL^ l£9~ L(,< a 




Y- Y 



AjjjJI JU^J AJjIj 



DK 


I 
I 


h~7^— < Dl 




E 


7 N - >^ 

1% y^/ 


F^jdl duJI 


\ ! / 

\ 1 /> 

/ 


^IJU-lylj 



ijJjJI JL** iylj : >T- YJi^i 



- r 



* _ 









2b>L4l 







.>- y jjjL*ji 4. u^, ^ijii a>is ji 



floill-VI 


F 


SjjjJI JL** Sjjlj 

a 


e^i 




(OoT'O- W 


v - v- 


Normal Angle 


** 


(U* W - >0Y 


V0- W ♦ 


Wide Angle 




^d* AA,0 - W ♦ 


w- ^ro 


Super- Wide 
Angle 






cM 



a 



= Y 



tan 



- ^ 


a/d t + D^ 


tan 


^F 


aA^ 


Y Y 



= Y 



Y x ^ 



tan 



) lYlo 






^ n 



o 



% % 



.djL-ujL«J| SjJULLa ^^^iJ| jJtjjualiJt SJT (Y 



(j| ^_ jJl^sl jl (j^JJ-*-^ clsLajJI ^JLllLj ^j_==3uc^J < J <^-nl jl ^jLLl^JlC j^-uallll Cj^M ^j_a pJ-jJI I JwJ 



- n - 









2b>L4l 




. Li^ jJ^jj>J I j ilj_Jij icijjJI ^jlsij^c.2 pj - ^' ' t -* J * (*' J^e-l < til S-*^*^ *c3^' (Jrr^^J .J J ' " ^" 4r 



- tt - 









2b>L4l 




4£.v l u J (C)S_jj| (CftJ t-aJLl Jl-lC (j-Ljtis /—Jo-La (JJ-cL (J) 9-^ rtJLflJ) jjhuO 4 La ? ul &J 4— iLqju I 0Jl_& ^j_j .3 vj! LaJ) ) 1 <■ u a 



1 %% 



lu 1 



x-jjl uuX\ ^- (j^Lfw J^=L_iIiJ p 9— ul I Jl_& ^j-^ n! A~ , mja < 4j^j Lu^tlU) jo— uaJI CjLLji 



^2JI c— n a lq 4_>o 



LUI 



J> 



<^>M l 






.lujuVi ' J ^ 3 ciLh*^' lP-* ^rrj-^' 











^r^ms 



^j 1 j >_ii=l_S 1 tfL^Zi? 








L^JLo Sjjjlo (jji^. (JlILcj i-L^lj^juJi jj^jualuM 5J( ^ 0~ Y * J^"" <!u 



- tr - 









2b>L4l 




Lens Assembly cjL^juljI i^*^ 



Camera Cone 
Film magazine 
Camera Body 



Ji-T- 



<£i-L 



4J | JajjJsta ( Y 



j>jj * *aj 1 1 4jj p lu'v (£ 




J^yJl 






tgj^JI ^j^^I ift i^jJ! *!>wV! ^ v Y : J^ 1 *■ 



<U_uJuul 4-Cj_^J5s-^ ( 1 



.4_ulL>JI 6 jLflJU I / .- <S r.i,M 



4j^>J( Sjjjl^J) SJL^ I§_ aLjlII CjL^Jl*J1 (J^l-^ (3-LulaI 

^_ ^jL-LLC. I ^J ^=3 ^ * LiUjUj J^-L*aILj I J ^""""J ^ (J-^- 1 J^^ ^^^^ (^-J L*^' ^' Ll -' 3 (JJ^=3LJ ^jj>JI j^-uaILj I ^_ 



JljljJI (^gjl mj 4_<_uJulJ| ^j-C Sjj_t^> 7t t^jl Jlju ^L-b ( ^ - Y) 4-qjl uuJI 4-^>Ljl]| 2_ dJLSjJ 1 12-ula^Jj i 4jL^j>UI 

.^jj>JI j^jnp i *aj 1 1 ^_ 4_i_uJuuJ ^jJ_U! ^^ILojjLI ^_ pJLoJ! x_jl^jj ^j_4/LjjVI I JlA (^-Lcj 4_i_ujL*JJ ^jJ_U! 



- It - 







1111 

- = /. V = F 



V F oo 



UJIO 



4_jjQj| ^j-^ ^J-^* ^^ (j-^ ^3^ l^^ 3 rv9'j^H5 (3-j^*^' ^-j*-*-^ sh^-3*^' ^P-^-j' 4>jla (jj+c- (3 '^j^ ^^Lill J 1 4_<_tjjuLJ! 

^JLaJl ^.Ij^^l *-_LqJV ^J Lc 4jj1 cuILq ^.j—iiaJI 4-31"^— > ^jj_^=lJ ^ ^n 1 ^JLlII J-C 4_La3L_<-uJI 4» uj^M *_JjjJ • 

4_<_uJuljI J^-C (j-d A-iL^ ^J-*^ l£' ?"^° C^~^ ^ ~ ** 6 c J L L$JJ-~' L$J9~ iulu 4_<_tjjuul JsaJj^J (^Jul £j^>Jl j_& 

' *» «♦ 

«» * •» 



- to _ 









2b>L4l 




.AJ^>J| Sjjr^tl ^^JLl J^e-cuJ ^1 CjU^mi 0" T" Y 



3fc < UJ 



4_JL^Ia ( d_LL>i I a i mj «>^tl a I jL?eIL_i_u I ^.LJj! J .Laj 4_aL& C > Lc 9-U-<\ ajQ LgaJI /__ Lc jja LgajJl 4_Jj J_3i 



^r r.i.i I 



<J 



L^ji ^_ s^Ll j_2j sj^a* cjUMc j_jj| ^ SjL^ < (Mark- Fiducical) Sjj^JI jLUt cjUMc 



( o j rp < *a 1 1 j^aj^c) Sjj-uaJJ 4_j_<_dL_u^M 4 LaiLu) CjLc^Ljui 0Jl& 4 La < u\^J JJujtjjj 




Sj^uaJI jllaj dU>L ) V- Y :J^nA 
aja LeaJ) *_j3a_a JljJl>iJ ^_ ^jLcJl3-~ L '-'J9 •( - >°'-^ Jl JLC A-d j'j « LaJ) < La >. (^ )$ * J Q t^aJ ) (^ ) uJT ml ^jj 

4-JLj ^aL>Jl S^jLjuj j^jj^j J I 4^^L>J| Jl-lC ^-^-11 p J ^>^ * J J ' CT^ ^ 'J^ '■'■'" p~'J ^JJ t^ajJ) ill (<V^J 



•JU* 



<^-t 



olj^i! ^j!j ^jjJI j^J\ (i 

.Sjj-uaJi (_^ic CjuI LM^ti ^c j^ui^s ^_ Lq^Lq a si A~ t ,A1 t ^jj^ <Un pLojjij ^ jj_ul JuljjI (Jj"*- ujJ ^lb 

J_d( <j-«Li1a (0 
.4-j-LcjJl 



- rn - 









2b>WJ 




i^LcaJl (V 



.Sj^lLLaJl 4-Cj^_U C-j1 LU~»rt icL»uJl A 1 jL5tJ_<_U 1 






4j^>J| B j j c^aJ | iu-utjjJ 4-u_uL_u| CjLoj^juj Cj LstJLLajua-A ^ - £ - Y 



^_Aj 4_ij_jJlJLji L^-ua_jLu^vj 4jjj>JI j j uaJ 1 4-<_j|jJu ixj^Ui 



.lj CjI£}U]| £-^jJ < >A- Y J^auS 



&& 



r< ^U 



14 



•i*^ 



r^ 



•_ ^j> 



^ijiiJktr 







4J^>J) Sjji^tl 4^/tjJl] 4-ajMJI CjUrlUr^Uj CjLS}LlH > A" Y tj^auj 

(O) J-l2_-VI >^>-(Y 



^_jj_xiaJl ^ ^njJLl) pJL_j| <_----£. <l^t^ iimi (jlsj 2 I (j_d sjjL_i___j| 4» uj^M f— t -gj v 1 ^j ><3 l J-4-> ^^3— J 1 4 torttll j__b 

(j^_cw__jJ1 4J| 4_x_jJuu 

(H) oUJ«ii ^LBji (r 

(F) ^jUI juuJ! (i 

JoU. t ux\ j *~~*J A ^ C-^Jl cull ^^j—LxJLi ^/L-J 4-jJj^juI 4-31 ml' J A J JJ LgalLj) 4_1| 4____jJuu ^jJ_jJi Jl_jljJi 

.(^W 4_j_^L_j^M 4-£l ml' I tiaj| /y d lmJJ t Lij^2j 



- TV - 







(P) LluiLuiVI ilaiJiII (0 
.i_JLiJ! rjill t^L ^alrtxiVI j-^=jX ^Jj^jlII JaUrnVI (Jj9 AjjoUII ikiill <_,-& 

6 C-xjl mil i£j5 t-u-l) *— 4 Jol rt r u VI ^ ^-nj^J jULlj (^>^jV' 7r to t « (_^-Lc ^JlJ-SJUl J^JkJ I X-LsLdJ 4 V> In I ^Jt 

^,-Li.Li.Vl cLiJl (V 

.C-xjL-uJI ^gjft t-oX) ^JLc. jJajJl 4Ja-aJJ 4_ij_tjL_u^M 4_LaJiiJi ^U 4-^1 ml' J-& 

jjfrwtl Jaa. (A 



^LcjI ^JJ t^ajJ) 4j| jjj>JL (J^-ti ^d3'J Cr^ * . ^£5^^' * J J ' * ^i-Ujt^aJ ^Uj <—3jp t-a3 4jt_LxLaJl ^ic L^jl2ij_4J 



(Vertical photograph) Ju^TjJI sj^uaii 

u£. j^— a Cm ) )J0 t^aHSI 4j| n^j^o (J^f-4-i ^.-pw. jjq LgaHSI <— Sj ivlo <^f ( uj > i_ij_tj| Jl ^ alia a jq.i^> Lr^- (J 9 ' ^ "*" ' 



- TA - 









2b>L4l 




^Iji^Su jj^JI ^Iji? J^>l j^u jj^JI <> t^' '^ ^ Tilted Photograph ) jjii sjj^s* 



^ljLlSi 1 to^tl ^y 3 (j^lssUJI (j-^=uCf <-£JJji^=Dj i Juu 4l!l ^.Lco (jt L^^^f ^jLu^j 1 <;^-n 4jjL«JLl Sjj-uaJl ^ g ml 



^^ ' ****** 

.4 q lm"hI>) j j LaJ 1 a) JlJjt^ ? hU *2(t CjLcLajj*2( I 7-j.x-bj aJlCJ t 4_ix^j2 1 4_j_LaJtjj| 4Ju3 



JLIL^VI j£j- — 




. . . '4 '- 1 






\ 




1 1 —1 






— 






— , — ,_, 




ijL^IjJt Jj^Jl djj-uaJI )\~ Y : J^-> u 



JJLI iUs s J>( ^]| (Y 



(j-£- (J^i' ^i9'J ^3"^ **-^P* L J jL ^ =i \ 4-LkaJu ^i^- J J Lga^sJu j^-uallll 4J| jjjsta iJLct Jl^-juj pj-ui I Jl& ^_ 
JJ-^JI ^ £jiJI ljufc 4-i ^Sj^jlaJ! 4- (3^1 ^^ j 3 toj da>J SjuJui iJUVI Q^aj ^j ^>^J^ <^>^ 

oV «Y*- Y J^,^itl t^jVl ^lc ^♦nUtl J^ir^tl {yL Sjj^JI ^_ ^LuOJ ^^jlIJI J^uiJl < ^h^j 

\ ' 1^3 I) 4_liJt> N jl 4_LkajtILj I A 



- r^ - 









2b>WJ 








J_dl iL£ ajj^I - ajL ^JI Y • - Y: J^=uU! 



(J-ut Sjyjui djjjuaJI (T 






JaJl uu jflftfi Joi j^Ju 







\ 



-- 




// 


V 



Jill SjbJLi Sj^I SjjjuaJl Y1- Y :J^im 



0- Y) ^^JU^ c-ojjju 



- r 



* _ 









2b>L4l 




usa_>i j»^JI t^LjjV 4-aJii*-~t luU (^—^9 < 4 j r njj 3 )9-jlo /— -Ic J 9-uaj>Ji 4— ul ^a al aJl^. J_Lo ^_ 4_u_u| Jl £ya 4_iJjJiji 



4-La-^>Jlj 4-u_u|jJ( 4jjj>J( SjjjuaJI (j^ <Uj1JLq ) - 0- Y 
.Y - Y(JjJu>JI ^_ 4 L^tJUjJ 4_LaJ^>Jlj 4_a_<_j|jj| 4ji^>J| Sjj-uaJl ^^ <• YY - Y J^"" i tlJ) 4^_l^jJlJLji 





— n m- 



$— n n m m n — f 




» 



o 



^juyjl Jno'H 4- ^Ltajj^Jlj a^TjJI aj^I 2j^\ c& j^ill YY- Y:J^=uU! 



. n . 









2b>WJ 




a « ^ "T> m ^jio 1 "^ 1 


4»IaJ>iuJ 


SjjLaXI 4j^j 






aJL>1 mil 




t-^° (jt (jr^J >^>^l J^» uJI (J— « LTJ-^ 


c^^Lljv 1 j>-p Lj 


»• ♦ -v »y 




.7c_x^jJLi (J^-n uJu <-£JJl> j^iajj ^cOjLc^lII 


* < a~*.\ i**/ iH a L> \ v^,t| , w,-l Md*i t^\ 









4-Lajj»iJ|j Sjjo-^jI (j*V ^jL2-^ Y~ ^*(J_J^^ 



- ft - 









2b>L4l 




JLJU ^ic Sj^^J-d (JJ-^=3lJ ^JuL^JLl 4-X<_uJlJLJi CjL^^LjlJiJ (J^J-Sl ^*J-^ ^P* (J-^ 5_i_uJ^=XJUC ^JJ^=3LJ (jP-JlJ 4-JL-uJl 
J I ^jOJUC^LlJLj X J toll 4 to r ol^J i_L>*jij SjJ—uaJl (_^-i^. (J J <^^t) (j ^—> fl JJ J^J t r^Tt 1 1 4_1V ^jJ_J| JlJLjJI ^gjl iuj 



4-l)1 cull o j j ' ga 1 1 (j— C S LdUQ^auLjQ 4j < a JuJt CjLjS^Lc a (J9-J 4 -^ > * J-^ '«! *" ^l.— ithJ ^)-uL_i2JLi ^j-oAJLj lLsUL. < u2 I 1 

.^£ Jj-J-Ii JljljJi (^gjl lmI 4-^1 li,i a (^J^-J lLsCL ">< j^aj^c aLc| 4^>«jLiII 4_l>*jJj Sjj-uaJi 



4JLJS 



A 




HJjtfUl t \JuJ 



<4i.^»ll £jji-cjl 



SjjjuaJll (j^jVtj S-JUaJlj i^wjXI Sjjrrotl (jrU 4j3>Lt]| YY~ Y: J^n *< 



- rr - 









2b>L4l 




i-Ltdu|jj| 4j^>J( Sjj-jl^jI ^j <j\ ^ a X~ - Y 



6 Ji 



.^3 jVl /^ic- ^JulJL Lea * j j ' ^ Cr^ u3^ l£^ L^ -5 4^-i «-*-*-!' 4 < hi mi 4_J /^-Lc o j [a LgaJ j ^_<_u j ^j ul j^/* c_3 >ju 



4_u_u 






.U_U 



c_3^LIL>» 2s J— LvaJi l< ( li.iI) 9— A (j-tij ' I ^— A (J I *— 31 aJl ^—5 < (j tujl tlajj) c_< < lu i 4_La-^j /J I 4_LaJL (j— a L^_l^LJLc 



4-l^JulJI r lU^]" (V 



Sjj_x^]| J^ (Y 






Jl_^CJ 4 Lijl li.iX dssL^Jjl *_j3lj_d (_^-Lc I—A^jG l—M l(.i^ 1^1^/ ,<lj j ^j^~" 1 ^ 1 4_ix^Ljj (J^- 5 '^^ 9 l^^Vi 0juJj 



4_cLlLs £.LJj| tj-^ )*\ ^j u&2lu\ a 4_<_uJulJi a p LflJl g I La->.| p- j st Lgaj ^_i ^-ila LcLcj 4_j_<_u| j j j uaJ ) ^j! ^3>Aj 
4 Y£ - Y J^3L_tIaJi t 4-La cu-lLq cP 3 )^' ^' " ^~" 1 lit * J J uaJ j ^j ul j^ a c_j1 li.ix ^jajL^ rhri r o) *j^- 3 ^ * <L*\j£ Sja-ua. 



.lIjLlDJLi <ij\ ullI ^jajl^a ^lm mJi ^jLl^c <-J2Jvju ^jj lLsj ^j_a 



S = 



s 

F 
H 
h 
Z 



H - h 



X- Y 



fl J J L^J I ^J_ol_L^C 



i^uJUtU (^jJ_(JI JulJ 



^IdjV! •*■ La lju < ia-L.tL.Lq 



- rt - 










2b>WJ 



ULJI ijj^Ji 



ii>^i! ij^jji 



H 




n'fn'.T'v J'WJH iW'^iHW* 



djLoil TUAu 



4J^Iu-u-A ^1»j| (33^ ^ JL9 ( ^ ' ' O" ' J^^ ' ^~ Tz^J^nuIi 



Y- Y Jli* 



j'j' ^ pLdJjl (J— d < ^— Lc 1 0T,£ ^j|_Ul LA Jlju >J 9—uaj 4_jLj AJOJ—lxlA (_)-^jl (39-^ <— )Jlj>»| 4 J r u 1 J i-Jft^. 6 JJ-LO 



. 6 J |Q ( S> ) 1 ^_<_u \) ^jo/Ll^C L. f lu^V I ./p3 J2 I 7r La r u ^flj |0£ A 1 A Y 



iM 



s F 152.4 


152.4-152.4 
1825000 -152.4 


Z 1825 xlOOO 
1 


11975 






J > 



'-^ 



4 4UUI SjJ uaJJ ?LjLjJl J_J9_3fcjJ da UJ-Ul 



(ji^lj f^J-J' 4 to f n t ) j f n^-n) ^j_4/Li2_4. 



T- Y Jtia 



f «♦ «f 



^ s |_jj| L&Jlju jja Lgaj 4_jLj t a0 * * 4_j sL^JLi 7c_La_<_u (J)$-^ ?~-^J^ 4j a"} u) a ^Ja jl (39-^ <— i Jl>» I 4_a_<_u|j 4j^>* Sjojlo 



.milaj i ^_i_o is ^j ' j." A ^' i'-'^*' .ij sL^JLi 7e La t-u JS)^ ^0 * V Y ^ji vxLs pL^j ji (j_4 4 ^JLc i Y, £ 



F F 
S=-= — 



152.4 



J^ 1 
152.4-152.4 



Z H-h (5072-500)xl000 4572000 -152.4 



1 



30000 



- To _ 



£yl J J ;t>. aliiJ ) * * * J i_lj tia 

,_JLc. da cjjJ I 4 i i uJ3a Cj ! J_^». aJ ! 

(Lia^ejJ i La i •■ ul lyJtC aL2JLI 9 ' '-*> ■ -■ '*' 
i_vul -j-S-^JLl 4 aUul a <j uaJU -x3l ill 









2b>L4l 




4_1| ^j_ c L&Jujuj A LaJLul ujj^_3 u^1IL>*Lj ( a ''^ < A j m a j j LaJ I (jo/L-jJLc <j| LcjJuj>iJJ J)j m 1 ^^-» 

_iJU5t/3 Uj LUtfl JL-Lc 6 J9-UaJl (J_4/L_JLc Ujl t.u'V ^j ^3 3 M 4 J_SVl UP UJ H) UJ 1 i JoL^Jjl (J_4 >XJ=3 | ^J ul J^ 4 LJ 

< La i <<j!U>l (j-al J^U ujI nix ^j ^-n oj 4^j^Laj| qjlJljUJ i ijjL^JLI ^£jf*i lu a Jjj^ (JyJ^ '' P^O' (J - * 4j^aJiiJ! c_jj. 



uu < a 



4 %U> ) g \\ , U , ,,j" 11 uj l u r I> 1 JlIc ciJui 3 J **' s * JlO ' ^ 




^jaU^LuajJl 4 <7 h se a (j-^J^( ^-"J^' (J-*" J^ fl YO - Yt J^3-<Ia 



(ill) (j^-*-^ 3 uj n uj t a JlIc a j j t^aJ I ^m uLu2 a ujI m3». 




i- Y 



Si 

F 
H 

hi 






- rn - 









2b>L4l 




(rl^yg ' ' " < * L(,< "" ** ' i -^-^'/ ' ' "0 ^ J>9 t^aJ ' /j u\ j^ a < M li.i'v 




s 



ave 



H 



h 



ave 



0- Y 






i- YJtl. 



^j_d i^JLc i *^J)|_lIi LA Jlju >j 9-uaj 4_jLj / (J tUjl '^~'' 4 aJLLsejQ ^psj! <3j-^ <-— jJlj^! 4 j < a] j 4_j^>* 3 J9-*-^ 






♦ ♦ ♦ 



Sa = 



150 



150 -150 



H-hA (5000 -3000 )xl000 2000000 -150 
1 






13333 



Sb = 



150 



150 -150 



H-hB (5000 -2000 )xl000 3000000 -150 
1 



20000 



0w a-^iiJ \ ♦ • *_j 



■HJ- 



x-a. 



^ifi. <U rmtl 4 <s lu^J .CjljL^jJI 



o- YJtla 

(j_a t^JLc i * ^j)|_ui Lfc Jlij jjj-uaj 4_jLj i q "j*)\ uzljj] a aJQitejQ ^psjl (J)$-^ <— iju>»| 4_u_u|j 4j^>* Sjo-t-o 

C-Jj <- r.i 7 <\ ^j^Ij a^ * * L^CLflJjlj A 4_LaJL j_& C-Jj cut a C?"^^ U'^^J .ijjL^JLl »^"< (JL9^ (*^ * * * (jLh-* 3 P*-^J' 



< i.i.r 



I .a"1 * * L^cLojjIj 13 3 U?n j_& 



- rv - 



4J$*JI 2jjJ^I1I 2^mi 4^ uLuAwl 






2b>WJ 




cM 



hA + hB 1500 +600 
have = = = 1050 m 



150 



150 -150 



S ave — 



H-have ( 3000 -1050 )xl000 1950000 -150 



1 



13000 



(j\j J-lv^ILU \ * * *_> c-Jj ua 



^lr cLa-ciuJI 4 <a t-u^J CjIjl^jJI 



La-LAUJ) (-r^C r^'-^l'J ' ' " ' 



4_auui o j |0 uaJU p^LjLui Jja^tjJ 



(JL»I 



J 



4-UddIjj| 4j^j>J| SjjjuaJj ^-"J ^j uLuLo L-jI uo->J (^J^l 3j^° *~ ^~ ' 



^jJ^JLj ^l^iJaJI fL^jlj Lpj-^H wL^JI ii>M oj-^ ^iP 3 Sj> jua ^' (*-"0 o"W^ ^L^^ 6 ^~">J 



:^JLU! 



Sjj uaJI (_^i^ 4-1jL2JL( £bLuJtl (j-uLjS ^J o j ij c^aJ ) (_^i^ » ^ » * I J A J $ IoJ (j^ia-aj (j"V 4-ai»j j| IbLuJtl (JujLjj3 



s 


fij^j^all (^Ic 4JLuui3l 


Lp 

~ Lg 


t>ajVl ^ AiLuuJl 



V Y 



s 

1^ p 



^~U V/ti £j\j o j j uaJ I (_^ic 4-^1 ml' 



V Y JUu 






J-J 



s = 






L 



p 



100 



1 



Lg 400x1000 4000 






^jIjl^^JI (jrlJ 



. rA - 









2b>L4l 




.SJiiaJij ^j-oAil c_3j^jla ^j uLiILqJ iiaJjL>. (^^icj Sjjjl^JI (^jl^- &&h2j (j\J 4J31 uAl ^j-t/Lj^ (Y 



4-k)jaJl j^lc. AiLoiJl 



(jjjju = XJ>M 

Lm 



V- Y 



s 



L 



p 



L 

S 






4_LaJ^>J 



O"^ 



LtiLc 



V- Y Jlic 

(j\ ^-n L^JLa t ^-i-u^l 4_j I Ju>*^3 4 j < <<|j 4-£^>* Sjj_t-^ (_?-^£- <—HjLLa-ti Ji^* I 4r c ~ ^J^' *°" ^J^^ (Jj - * 3 L> U J^ 



s = 



•J. 



jj^all ^giC 4JLuLft]| 



1 1 



X -Ou^i 



= _6 = 

~ 12 10000 ~ 20000 



•£> 



jJLI Uj L U ( G 



Lm 



4_3j_*_cj p j .a L^aJ I ■ '■* £j\ ♦ a 1 La 3. ' . ' J ■■■*" J ir 4j ml >Jl 4_ia_>Jl a jj L*aJ I ■i-l j^ a <_)! ua^ <j_^=u4-> 

4_3j_jlxj (j^LLaiil! (^_s *J '\>^ 4_j2^^?l ibLcaJL! <-jl uia. (J-JJ-ks j^c tiJJjij t <l jlLaJiil 4 j i^j^M CjLjj! Jl^v^M 



LG = yj(XiG - Xjcf ~ (YiG-YjG) 



A- Y 



(XiG,Yi G ) 
(Xjg ? Yjg) 






- r^ - 









2b>WJ 




A- Y Jllo 



T^> 



J-J 




Lg = J(X*g - X.cy + (Y.c - Ysg) 



s = 



<J 



y^ 



-7(5640 -5420 ) 2 + (2700 -3450 ) 2 

i jc <iuJi L P 182 



= 781 .6m 
182 -182 



l*jVI 



Jc- Ail > n all 

1 



Lg 781 .6x1000 781000 -182 



/^/ 

/^/ 



4294 .5 









iu-T>JI 5j$»JI Sjj^l ^ cjLuIjl^VI ^U^ V- o- Y 

jL-urwl Jl-^jjua 4_joj>J1 3 jj— uaJl /j-Lc- 2 J— autlLo CjLpl Jlj^I s&\ ~x-g Jl_jJu3&jJ (jl ItAlliejQ Q' -*-^> l£j\ r A 



jj^ai jju^j «(T) yv y j^=n ,mi a. i o^ -n ...» jj^ai *Lkui !jl^^_oUh^' J*^ J-^ 



♦» ** •♦it 




Ju^l Sj^^JI oLuIjl^J UlaiT YV YtJ^xAll 



- i 



* _ 









2b>L4l 




< La >. ^Lj>iJ1 ^j-^ c_-(_j^3 4_aL>iJ1 ^jj^-^j (^J^Ii ' Laj>J| L$_>l J jLj_>iJJ 4 (<-_>) Y*\ - Y (J-^=a tHu 1 4 lqjugju *_a Sjj-uaJi 



^jLlaJI ^Ij^VI uj^j^ ^olhi-^l ckiwoUJI 4- ^J-«U5^J 'X ^A^oJI j^-X\ <Lil <^k. ulh^l 

cjLj! jl^VI ^Lt^JLJ J^udVI 4-ki jj^-"j 4 icLJ! <-jjL2c ^^-^ *L>Jt 4_ >U^tl I jJt ^ \ ♦ ^ L 7 ^ 3 i\ 

. Y pj j ^*-Pi (J^-^' '■'■' »' Q- ' ^j L^ » ' L^ ^~"* "" ' Ar ^^~"* 1 * J J ' ^ ' I c^— k 1 (J-^ 4_LaJL * i-oj Jl_j Ji^o 



l^gjJ lu ^ 4_ (jl tSj Sjj_i-^Jij ^_y3j2 I ^_ ^*<j (.nil ^Jl Jl^ 2l (^jjj^^qj cP^J^' C^^" ^ J L9 * ^ CjLpi Jl^J ALkaJ jJjl^> I 

.(X P i , Y P i ) Sjj^l ^ L^USI jl*1 Hjjuu U^ ^V (X G i,Y G i )u^y^\ 




ixu.?j Sj^^ <>1 oLulj^Vlj LuijVl oLuIjl^V! cjru iaMJI YV- Y: J 



JUX 



-tS- 










2b>WJ 



Xc- = Xp/ x ^^i 7 G z = YPfx^- h 



F 



F 



\- Y 



(XoijYoi) : 
(Xpi,Ypi) : 

H 
F 

hi : 



AjjuLII •»■ La ' " 3>^ L?!^ P'-^J 



<\- YJlix 









»Y« ♦ j *■ A 4-La^-LJj c-jjg^la p| CU+le I j} (^Oklllj i^jVl dLul jLa»V I < . , , „^1 .({*La 1Y.AA <fda£\1L ) 



Xga = Xpa x 



H-h 



A 



Yga = Ypa x 



H-hA 



= -52.35 x 



= -48.27 x 



1380 -200 

152.4 
1380 -200 

152.4 



= -405.3m 



= -373.7m 



Xgb = Xpb x 



H-h 



B 



Ygb = Ypb x 



F 

H-hB 



F 



40.64 x 



43.88 x 



1380 -150 

152.4 
1380 -150 

152.4 



= 328m 



= 354.2m 



(Y- Y) ^^JU^ c-xjjju 



- it - 









2b>L4l 




Relief Displacement ^^jjL^I ^ xiiliJl i^ljVI <\- o- Y 



.^jL^UI frc iiiLtf I i^ljVI ul^J .11- Y £a}UlJ Jj-^l olifiXI 



H 




A 



tfcLA 



^j^jIaaII ?tJaju3 






usi 



^rjuaai^j 



A 




a^L^l! ^ i^Ld! o.ljV! YA- Y;J^ iA tl 



. tr . 









2b>L4l 




D i = 



L i x h 






W- Y 



Di 

Li 

Xi 

H 

hi 



1 ^US'.tlj 4_t.mL.uVI iL___iill (j^J <aLmJ, 
1 4_)jl_SJ,l ■*■ La i - ,-lc J La-aJul ' La S i •■ A S )aj-a a 4_u-jl_-u 21 4J_iIuJl &\J <L_1 t aX 

1 4_La-aJu 1 C— > q-uxLq 



1 ♦ - Y Jtfu. 

^JLc A, A jlju ^JLlo j A ^j-^JlJ) Ijjj-<^> cjj^Io iijL_it I ?rloni JS^a aT ♦ ♦ ♦ pLa3j( ^y 3 <—jj^| 4j^>* Sjj.<^> _4- 



Da = 



Lax Ha 8.8x30 



cW 



= 0.088 mm 



H 3000 

La , = La-Da = 8.8 - 0.088 = 8.712mm 



A;u^;ti 



D B = 



L b x h 



B 



7 . 5 x 24 



= . 06 mm 



H 3000 

Lb , = Lb+Db = 7.5 + 0.06 = 7.56mm 



B- t *♦ * 



- it - 









2b>L4l 




jJLdl ^Ujj) c_>Loo* ^_ i^ljVt c£j|jS f Ijukl^ 

4_ LfrU5j l^jjuclaj ^(JLJ\ jJLm ^L^jl uLo^ 4_ ijxIjVI uLa> drnlj-s ^Ijtit^ul q^oj 

CJVJ ^' P'-^J' (J 'J ^JJ-*^ C^~^ * J-CrLSJIj t 4 La-flJcJI ^-A 4 <; oil <j I jLiU^.! ^i^- < Y^ - Y J^n Mill 4 Sjj-uaJI 

. )) - Y a^>UJI J I (j^jJtil I jyt W - Y 4^>UJI Jj^o o^^j ^<^J 3 jlcLUI ujmlfl J^ 




LgIo»|jj (j^L^ (3£>^ (J^ (^Lill P^jl 4-^ m> * \\~ Yj^-i m 



h . = D/x(H - hQ 

L / 



Di 

Li 

'hi 

H 

hi 



))- Y 






rt-U-U pL2Jj! (_p-3-* (^Julj 1 4-La-aJu ) c_>j) t u x a 



- to _ 









2b>WJ 




.77^x11 pLajji l< m^wi.rtJLc 1 YY /—A 3 j j uaJ j /^-Lc pr)^' <Uj3j 4_ij_uL_uVi 4_LaJLt 



h = J>x(H-h-) = 54x(500-26Q) = 10&2||| 

L < 122 



(Y- Y) ^^JU^. c-xjjju 



Rectification of tilted photographs j>^( Jjjuu ( ^ 



^J" 1 



^ * 




Orthophotography <^^j^X\ Sjj^l (Y 






^jojjL>iJ <*^p* (j-^3 da_> 1 j*JkJ I j CjLcjJjuLi 4-jj»^=3 da> (j-4 Sjj-uaJi ^u J^J^j 



0*4* 



Lai 



S-jtstjL^X I a j ij < <a 1 1 : Y * ~ Y (3^3 u 



- tn - 









2b>L4l 




Mosaics 4*^1 (r 

.11" Y J^""" > uJ I 4 S ) 9-LO 





ciLj^hr^- Yj^i^ti 



Photomap Sjj^Jtt Uaj^iJ) (i 



(jl g cull ^Lj>iJ1J CjLpljLJ^Vi A *-—* j lLiJ ^jLjuLi vl <ar u I 1 ^J'^ cSLJaj ^JJi o j j « ga 1 1 ^Jt> o jj t^ai, I <LLaj^>JI 



AJj^lj^^JtjMiJl- Y 



^ > t u-flj j_& ij^J^-ualll I 4j^l luU ^JljxlA (j_a ^jLjJi jLx.il (J I 4-_uJL>JI 0Jl_& ^'^ 4r i-^^^* (J' (3^ 



i_<_4J 






^(ji^jj^ jj^ 



Jl^j ^ LujtoLuLaj^ fl^n II < a Jt^n (j-^ 4jj Am (J^-*^ Lt4>^' (j' torn ^j-g.^ ^jj_^=lj ^J-Il jj-uaJI (^-&J 

** ****** 

j ' ' " £ £— SJlC.1 ml' J_4i ojui jj-C, jl LgaIL>.l > Cj jL_5tjj e_3a_<_u 4_a2>JI 0j_& ^—9 * i-Jo-Lc a I ^^Lc j 77 jJuj ja 



^ 



.jj-uaJI ^y 3 pj^l '^^ S^IjjSj 



- iV - 







i^ljjLjj^^ j^a (Y 

<-Js jilaJi (J— * ^£> & ' ' ' L/ 1 *■" C? -- Lh* ^J tiaJI 3 * PvJ' : ^ ' ^ JT ^ (^ ~ Lp ' JJ t-^Jl - A Q 

I Jl_& ^j_C <^jJlj>J! <^Jp-J c_3j_<_uj ijjl jljJIj AjjIj^kJI jj-uaJlj ^.!j-^>J! Cx^o jj-uaJI ( JILc ^ l <.h to LLt.a jj^^aJ I 

L( r ()L>J) A) JU5tJ_<_ul J J LgaJI (j_4 p 9-U1 1 J— A (J jJL>t )& J ' lil^J ^_ Jj5wJlJ d^i>- JLJU ^C jl + cut r « 2i 1 4_0^>J p oJj 1 

•^1 



4Jyu u^aHJl 4J QQjuallll <La*l f..iU cJu >ju ^~ "\~ Y 

. 3 J) 9-UaJ I />0 LaJLcA p 9-J ^ 4jLLaJJL I 4Jt_A_l_La A \ L-U-^2-1, I \ t i<~>$ 



^ 2 La 1 1 1 3-i^)j^^jIa (Y 

.oSUI 

jlj_aj j-taLjv^lj jLjVIj Ja-ijJIj (jjLm (j-C c-'-lS-uJ1j ijpJIj jj"*- <-aJI pljJI (jyic- i— SjjlIII tiilj JLlaj 



* 



- tA - 










CU_t 



t LJljlslj CjijI toll CjIj^C-4 JJl-C ^j-^ L^jJj^j^j CJlj^LLaJl JJlC ^Im luJ <j! ajj-uaJI j^lxuLc (^^iC-J 4jj^=u-uJl1 I 

.dJJjJ 4JLi>Jj 4^1^=3 4jr ojJjkj 4jj^=u-a£. CjLcjJjl^j ^-lc ^i^. 



■JT- ) f.1,1 ) 



.jJjJLl 4^_tjJu-Aj j j mil 4_l3|j^oj ^jlj-^JUl J^LsLLc 4_<_tj|jJ>j JjjJajl 
^_ ^ La-flJul CjjJQjij (jLcjJi ( a >. j icj^_uj 4._l3|jJ > 4 flJLLiejQ 4_j-Lcj CjJjU_£ (_^-ic jj-<^> a I Ju5t!L_u I ^j ^=3 ^ * 






Shape J^=^JI (^ 



4_<_U 



♦» ♦» 

Size ,**^JI (Y 



. JjV Ij aLH^I (j^i j^he^' Sjj^JI ^^Li^ ii>A^jj (*«JI 6-^ u ^^J cr^ W 4- ^^'^^ 



- tH - 







Patteren cWil (r 



Shadows jMkJl (i 

Tone jjitl i^jj (o 



Texture gxutill (1 
Site ^jJLl (v 

4_.j3 ^_ V| _^*I3 V oLLAJIj ^jLj^'VI JLii! J,^^ (^JL^ o^j'VI ~t> ... cr i c . LJ 4JJ! Ujjiii ^1 L^-UI 

.Ajj^ir^tl CjUL^)/! ^_ U^a JAuaoll Ju^2j Ju^tlJ! jl ^^Ul cjl^m jLi^l 

Land Uses Lu^jVl caVU^miVI (A 



.(Jj_X-^>Jll I JuJ C-( r oLLII f-JjLtl ^C 5-^pJI (j! (_^^ (J^ LT 1 -*-^ 



(£- Y) ^^JU^ c-^jju 



_ 



* _ 







J l^l^n mi ( jr l^- c_3j^uil Sj^^jJLI 7-LiajVI (JjL-uJ (JN^ <j-4 4j^>JI j^-uojJI iJ| (_^^- <— ^>^ (J I " 

. g. lu>l I CoJ 4 + uj^LI ^yj\ ux2* ^_L3 a! JustIu_uLj os<\ t s\ a ^^^ ^O^-* - ^ * 

. 4^-^-2 ij jj^uaj 4j| a| Jl3-~ r olj 6 j |Q « ga a 4^9^ ^J'9 jU:> ^ 

. 4 J r u M 4jaj>. 6)&Ju3 • 
.4J_jLc 4j^>» aja-co • 






- OS _ 









2b>L4l 




Y- Y (jr W<^j J aj 



t^JL^I 



* J L? ' ' J*^ * ~f^ <—>Lpl J^^^sl ALkaJ jjLsta ^_t^J (j! 
<j^Lj3 *U ^yJI lUI aiJl dUi J (J^J^I CT^ J^'^ 4-La-aJj 4-nalllj 4.li^j^M CjLjIjl^VI C-( ua~*\ <j] 

.AjjIcujs o^j^\ u 1 O^J^ 1 ^f>=^' jj-^' lM- U^^A'-^! 



,jiU>ll 



< a I a Cm (Mui (<>Lj (3jlW ^ * ° ^3"^ OS-* - ' 3 



- or . 









2b>L4l 




T- Y (jr W<^j J aj 



t^iAll 






LJ ^joiJjLialJI ^jX. iliLill 4j>*IjVI C-j1 l(.ix j| (J-uLaj3 *U c_sl Juki SJulI pLajjVI <Jj-2 4-^3 i.< luVi £)! 



ijJUjll 



2 \ La < " ^ 



- or - 










2b>L4l 



£- Y (jr W- cujjaj 



:^-UJ! 









ijJUjll 






- ot . 







n ♦.lAn** 



Willi SdL^I^^I 

t^U L$-4 (J^=lj JjjuanJLl La j^ail (V 

JuuqJZsJ I 3 j ,j LgaJ I (j 4-31 a tfqj| B j9_i-^Ji (77 

S A j <a 3 |\ 1 ' j j ' ga 1 1 (-iUjL^D a 4_l>» 9JL1 j 19 uaJ I /^ic (J 9 Lga^sJJ 4-aJiiir~ mil ^>iaJl /_& Lc ( £ 

^j^> \1 <^>^ ?r_L^JJ X_4 S ijJjJl (JL?t4 ^Jl^lJ J I jJLc (^iC ^l-^ 3 jL^ljJl 4_<_tjJlJLj| Cj 1 i J^J-UOJJl 4J ( p ljj| J^^il O 

S p^J (J^= CjLal Jiir^ r «l J 

Sj^^ui ii^ a^LuuSjji *i>*V! j^il (v 

<J-^=3 a I jL5tIL<_tj I tc-a-ojj x_a S 4_jjj>JI Sjj—uaJi ^Il^La (_^c ^ JT ' "" c^-4j Cr-^' <■-> Laj-U-t I j CjuLljJi ^jfc Lc (A 

t^^Jj L$-4 J^=lj Jij-^JUI La (^ 

C-x^bJl (c_J Sjj_x^]| jLU CjU>Lc (I 

S (J^fJli Sjujui Sjj-uaJI j 4JLSULI Sjj i^W j ixt^ljJI Sjj-uaJI ^u ^jj-oJI ^_Al j^^ji (^ Y 

_ 00 _ 







: LJ IU I o Lading b xj.^Stl LaOo 

* 4j 9j>J I ) 9-uaJ I jr t ' " flJ j Sf I >J3 ^_ 
S 4j5t_pe_i^aJ I J^-C. CjIjLulII 7c_pe-uaJ x_d Lka3* L^j| j 7t_pe_^ 4-iIlLII CjIjLulJI ^ I ( ^ A 
. w>»! 7e ^ ' " t-r^- (^JL*^ (j_a 4_i3 Lc-i (J^-*-^ r* ' " (Jr. ^"* CT^hf ' * ' ^ ' 

.^UL4 ^y 3 4jaTL>o Lc-i /pa jV 1 7c k> < u 1 /_^_l^>» (J-LLq.1 ijaj>d I o j j uaJ I \ «~ au (77 
^U 7-jljItJ ij^lj^ ^LjLc Lfc^Jj-uaJ 9. L(J I j^jnp t^ajJ I 4.J I JJ^*-^ <jj^=*J (^Jl (_^-A ^JLSULl 4ji^>Ji Sjj-t-^JI (7- 



. oi _ 







.^JLaYY * x *JLaYY ♦ ajj-^aJI -iLsulj <^JLaY* ♦ ^jJ-JI 1 AJuu JJ3'^~ itV ^Jj^l J^j*-* AjjIj ul^I 

jij' ^ pLdJjl (j_4 i^JLc l * ^j)|_Ul L& JLJU jJjjLIJ 4_jLj 4ja~ lxi a (^p^jl ciL9^ <-— JJ-^I 4 j r « 1 J 4_J^>* djo-t-o (Y 

.3 )9_i-s2Jl (^-*-"J (jail J r? a L. < <-a3»| »(jf& ')2 I 7r l^ t n (J>5^ A ' * YO 
L&Jlju \ Jo L^aJ 4_jLj t aY * * J 4_j jL^JLl ?c_La_<_u (JlJ - ^ P~^\j^ Aj n^ m a ^pa j| (39-^ <-— jJl^I 4 J r « 1 j 4_Ja^» 6 jj-t-o (V 

j_& c-Jj loJLq ^j^Ij aV * * L^cLajjl 3 A 4_LaJL j_& c-Jj uxJLq (^^ic I ^jL^aj .4-JjL2JLl 7r to r u (Jl^ (*^ * * * u!>~ 

.J3 3 A (_p_LaJL JlIc 3 j j t^aJ I ^ ul j^ a l. < m^l .aO * * L^cLajjl 3 J3 4_LaJL 

j_& <-jj_<»aJLc ^j^l3 aY * * L^cLdjjl 3 A 4_LaJL j_& c_jj_<»u-Lc (_^icl cJ'^^J .ijjL^JLi ?c_La_<_u 333 a^ * * ^jlj^xLa 

< La < "3^0,1 Sj)9-uaJi ^j "4*-^ a 4»( Ltol .aY * * L^cLajji 3 J3 4_LaJL 
^3 t^JLc^ * ^jJ—lIi I AJuu ^jj t^aj 4jLj ijjL^JLi 7g-La-L^i (33^ a^ * *pLfljjlj CjJl>*| 4_^_u|j 4j^^ Sjjjus O 



C- ^ t. d 



.4_j jL^JLi 7c-La-Ldtj (33^ a i V * a_A J3 4_La^Jj| uj uxJLq 3 aY * * 9^ A 4_LaJil!l Uj uxJLq 

00, A juu ^^ B3 A (j^jijjl i3j3^^> ^j^> ijjLHI TrUro J^b aT ♦ ♦ ♦ pL^jl o-^ ^J^w! 5_?3^ Sjj^s 4_ (V 

Tela uj £^£ a£ * * *"j a A c_SJlJI (jL^= liL^ Sjj-uaiJ 4_ll^L-u^I iia^jJI ^ ^IjUJI ^IjZ. ^JLa V0,0 j ^JLa 

jLJjlJKJ X_« (J^J^JI ^L^3 ^-^j! jl J^-^ 3-A L^£.4_JjL2JLl 7t U r u C^cJ>iJ A^ t j>l(l>ffl J3 C-SJuJ^ 4 ijjlJltl 

3 Jlcl^ c-jj l(.m <\ (J*-^ 3 l^*^ ijjL^JLi (^3^ t-u a (33^ <*^ * * ^jl JlL« (jjj^xLa pLajji ^y 3 t^h-I ^£5^ ^J3 jU:> <—jJ^I (A 

.TT^Ji pLaj jl ^( Ltol t ^JLc i Y Y /_A 6 j j t^aJ I /^-Lc 7TS-*-!' ^ ^^3 4_j_<_tjL_tjVi 4 La^lSI 



- ov _ 




*i*j 



A ui 



4 U>jlJ| 4_^=JUil 



■cvifr>p lhii)-illlq c<mll pilnlll fTinlnllniiiiiiir|pll 



jALUl jJjiaJj ^Mttll 3UU1I 




^> 



4JjJ^I)I^Udl 



^jJpILt-u 2f 1^ ^-ujl>JH jLl^J2/I 



r>3 



^l^J.1 t_<jjjuj|^ (_ 7 ltiJi ^-jLlUj OsLjuI 4-uu-jiLqJj «Liajji5cja (J}j_oj>ij1 *_l^jv 








tSjlJLaft 

. L^J^Ls J 4 3 LU^rj I 4J J jJ I 4 <j LU^rl I AJ J jJ I a j^Lc i^jjuc . ^ 
. L^jL2j5tLc J L^cljj| J (c^j'^^JJ^L-uVI ) 4 3 LU^rU ij J jJ | <J-fr>- I 4-3jJLd . Y 
.rt LU^rU T^ij-^Jjl ^jJj^=3lJ ^_ 4 3 LU^rU 4J J jJ I 3 J^J>* | A \ JlJjT~ , a] (^lC- SjJuDl .V 

:3Jt£L4l JjUjJI 

L^-JLl J-^JlU jj >^tl Cx-u!lJ CjVjLLs .Y 

jj'^tl ^jJLl ijLl^JL! 7t Lt< «U iLL^ a>12! .V 
. L^jL^jtJLc j L^cIjjLj (c-jj ^—>-<-tjjjp-<-tj V I ) 4 3 li.i>u ijjjJI Sj^^l . £ 



:3jlJL^JIuL 

4_ijLjJI i_j_ijjJuJI a Jl^jJI ^_ 4jjj>J( j j t ^ 1 1 ^1-^jl 4-3jjuc SjL^-4 {j^- S-^J^ 1 -^ • ^ 

.4jjj>J| I j j t *a 1 1 ^-Ll CjLjIjl^VI 4_$Jaj| 4-£jjuc . Y 



. OA _ 







^ Jl^LjlUI J-^jlJI t^^Vl JuljJI <dj>HH LaqLsuL gLufuVl 4jjj L ^ ^L^jVI SjJl1^3 J^ rt ULL>d,\ j\ f^jVI 



4jLiiJI vJL^ t Jl^j ^[^>-uu <di\ l ajIjTs <^j=^J Ijl^jS ^^1 0^4^ ^Li 1^1^ liU J^L-oii jls 

(jl * J^~ ' "J *^s (J 1 mlVLb £ * 3 mil 4 j milLl tc—a-o 1 J j_& I <j ^=3 (J^J-*^ ' <— Lu (JjJ^J 4 3 lu~h U ijJjJlj jLuaJ 2 1 (_^ic 
4_J_OU * g luJ (j! <jjjLJ 4 fl 1j 3e I , I I A J_" '^ A ^ L_&jLsu| JljJl»iJ ^ \c jJ^-dJ V lL— L>tJ 4 q m>fl Cj|j_t-^Vl * 3 luJ 

: Jul Li] I SJluiVl ^^ <j^VI (id>^ o^ >^> I J i = L A > <^to <*4^ ciij^j .<^i£VI 

4 (J"I^Ll*J1 ^ ^=3 a| jL5tJ_<_tjLj dJLli JJ ^=3 ^_J 4 4^Cj, COJJ 6 JlJ*. 1 J (^-C A I JL3C_U_IJ U 4_Jj| ^JUlJ 1 f I ^^ 6 jLct J J Lv. 

Jl-Lc i-uli]| SjJLl ^ f=L*j j ^S'H ciLSi ^LL^j J_i 4J^ f> n 4 jUttl ^Lj V JjVl SjJLl 4- ^1 Ja^>l 



j (_U 






.aLslJI J^J-UJ 4-LcalJlj ?.Lui>U ^-t-calll J-^jit (^ 

.^Lu^^Ll ^ mill ^J?tJ>Jl (Y 



- M - 









2b>L4J 




(j^-«Ji A tf~~~^ ' '"' c^-^- ' ^ ' "" ^-jiis A^jQitejQ (C^>*| 3 J9-LO a L$> LU J'* L^-*^' ^ J^~^ i '"' Cr-^ ^ J9-<^> ^J ' ^ ^ < "" ^ noil 



u U^ (jLs c^Jufc ^1 Jt pi n + t| jJaJj LqJua^ ■ ( j^jlJ| L^aAJ ^j 41^. Lfcjuuj ^LuiVl c_jjj3 ^Jlj->! <jLujVI 
^jj ^=3li^ 4_>jj3j c_3JlJi Jlju c-f lu"v c^-^- ^-£9l3^' ^^-^ 4_^_ia <-JlLL>iJJ i<— SJ-Ji (J^p-t 4j_Lt-o 4jj|j*j jjJl5 LcJlIc 
4-^1 luU cSj^juj j^>*' II 1 ^ Jaju (j-CJ duiC LkJuuj a! cti'vjl h-^J^ ^^^ 4-I^L>* ^y 3 * J^~ ' "J 4^1 luU ^_ (3j^ 




4<s ul^JLI 4jJjJ( f jlla : ^ - T J^-> m( 






. n 



* _ 









2b>L4J 




(J\-C (J-^=3 1 ^La-ajJj ^J-Ii Sjj-uaJI (J J jj Li.n (jl—j (jL-uj2 I ^jJ 4 q L(.i>tl ijJjJJ J^jL-uJi IJuJj J^j-lLsj ^j^=uc^ 



La a^ JL^—caJi ^LjlJL_i (jl 3 ilTT.i t ' Sjj—uaJij < La <l3 ^_J-^jJi (j\ju\—i ^ x ^-lj| Sjj—uaJi 4_jjj Jl-Lcj .^LjJLs (j-G fljQi 



5C^3 



.(j^JJ t^ajj ^U 4jL>- 1 JuJLl 4 rtlo roll ^ u±2zjQ ^_jjji^ T^ij^-i ^jj-^auJ 



4j^j>J| jj-jL^aJI ^j-d 4 ^ m^U 4jJjJ( (^^ic Jj-jusa^>J| lLd^^uI/ 



>- y- r 



7Z—US la ^ Luxt J^"""" '"' * ( Y — T(l^3 Jail i £f&Ji&-^. (y\2)&-t*a £f^ 4 ^"""Vr" '"' a 4JLLaJLo L^J^ (J^ * J Laj < u 3 /_^=J 

: 4_Jl1Ii J;aa\ Jul! L^ " J J ' ^ Lt^ 3 '" (J » ^— < - >t ^ ' c^-*iJ T^V 3 9 

IjJI ^ jj mi l (j-oij (jrpj J ' ^ 1 1 ^jj-^aj <j I ( ^ 



^d>^Ur^ 



Lj^2j ^LJLtl ^j-oAj L^jJ crp j j ^aJ I ^jj^-il ^j! (Y 

Cjyj ^' P*-^J' Lr! vL^JJ Lga -^' «JoL-2lt]l ^J_Laj5e-c £jt_J 4-£l luU) (^j^tJI SJlC.L2Ji claj>* (j-U 4_u-aill ^jj^=aJ <jl (Y 

.(Y- ^Y)JL>Jtl<> J L* 



1)4*1*11 




4J^>Jl jjjt^aJl <-LaL2lJ| c-JjJLdot: Y~ X J. 



.44 



(av^o- r) Ly u^ v£ jju 



. *n . 









2b>L4J 




4j^>J1 jj-x-aJt o-a ^M i ^,U jLt^VI Jj>I* 



y- y- r 






£j4ju| j^Lsta *JoL2j ^lSj^Is ( 1 



0jL_&A 4 ^ J J J ( >^ J I 4-bl Li,l^ ^j_d C_J>-S! 4-£l Li,l^ /— -IC rt LU'XV >JaJLQ 4 + ujV) X-LsLdJ (j_d ^JJ ^3lLjJ3 /-JL^-U) (J\juVj 

,t~ YJ^^luIlII a) jLstJ i «U 4JL^iaj| 0Jl& J) J J (J-^ =3Lj 3- i ^J ^ ^ "* J 4-ULjlo 4JL^laj| 



T.j j. j*1i jj-^-il 




\ / 




*jJ>i" ]j4-:i 



4 r.u^tU 4jJjJ1 IJlla :Y- Y J^-» u 

(jiJtJI jjL^a a-LsLdJ aJL^Jaj 







(j\Jt}\ jjLssjO jlIdIJjj SJL^iaJ 4 3 lu^tl 4jJjJU T^ij^J : £ - V J 



X4J 



- nr - 









2b>L4J 




(j^jtil jjLsfcxa ^^^Lj SJL^Ls (Y 





A 




/ 


\ 


/ 


\ 


/ 


\ 


/ 


\ 


/ 


\ 


Y 


"V" 



jJqJlII ^^^ (J^LSj 4-3jjJo |Ju-a : 0- V J. 



.UJ 



rtjiyivi) aiai^i- u oiyvi (? 









.V - Vj^-n fuJI 4 4 ^ lu^ 



5C4 




^al^i-.tl plyVl ^la ; V Y J^, A 



- ir - 










2b>L4l 



Aj^ Ijy^ ^A tjj>» 



^J a t u2 (*- >-A 



<>^f>* 




XLal^-U aiyVl Ijllcj icjjU* j^^> ^lc <£L»T : V- T J^ui 



O ^ ' ^ ^ L5- N J T^ ^_&Ju>»! ^ A n ^. a ^ |l La^j t u\ ) Ju^ia a-x-bo-d ^ Lf*"j ' L^J^ 4-^jvlaJi 0J-& ^_ 







o j rp uaJ I * a (Cs uxJI o \ \ kaJu I a tz—J-^jl *j j LeaJ I * a /—J-^JI * j I kill I LiLqj ^J_SlaUj C.,— l>o 4juj <_u 4_lIjLij 



•<J>"^ 



^jj^-nTt£ L^J 4-^>L>Jl Sjj-uaJI (J^-^- (J^ 3 l£>^ LJ^-*-^ l£J>>^* l£31A? 4^W^-^ 4r (* L,,< > f^tf- 1 ' (J-jL-u! (_^i^. fM^i 

. Jl&1 All cA^- (J-* 1 ' L^ J l9 ' ^ ' O^ 3 ^^^ L^jlSj-A 4 $ lu^<v Sjj-i^> 



- nt - 


















2^b ^^^U|r 5 L^W 



SuuuflaJ l j+-iJ i 



O 





(j^tJt jjLjtxJ SJLjJaj 4 g Lu>tl JjjjjJt : \~ X J, 



.cu 



(Y- V) ^J^x: c-^JjOJ 






JJLc 4_uj_*iaJi Cjuj <^jtl a| Ju5tIL<_ui J^J^is £j_C j^kaJJI ^jj^c<\ ^jij_j iJL^is ^-lc 1-iL^lci j| 4 ijjj^L^aJ 2 1 



-^ 



MM 



'JdH— 



iu.VI 



^- X- X 



(2A-C (J-^ 3 l£>-^ ^J'J"^ 3 * J ' Cy* *J- ' 4 » uj^t ) ^jj^=lj dAJjuj L^jjLj ^_ o j j « ga 1 1 x_x-bjj ijjujta CjL_uJlC 



. no _ 













\*jM Qj*-ll 



L5 J-^l *JJ^l 







JL&jJI Sj^j-<all 



2LLl&£)I 2*iu*tl SjjoaII 4*u1 






(jl fljfl LgaJ 4JLc Jl^jj^ C--t-tj>Jlj x_a-ojjj ^gj-LaJ £)| ^j^-n qj 4j| 4j>*jJu ^j?c^>J I j^uJLt-^ J-^J 









Jl)L-ujL«J) ji ^o-^Jl <— ij*^ fx/jJp-Ldti^fl : ) ) - X J^n m) 



. nn . 









2b>L4J 




t LjIjJLI (j-4 4_Cj_sj?i4 J^j^Is ^j_C J TTin Sjj-uaJ! £)| 2jI Cj L_<_u Jul! I (^i c-Jj^-n u-ujj^Iu-u V I |Jl_la j,nfln (J-*-*^ 



,<L<z\ Ju5tIu_uLj L^j (J-^-«-!l (J^" 1 **J Cp-^ J J < ^ 1 1 ^jo/LLc <Ouj <-^-ta (J-* <— ^Jijjlj i ) Y - YjJ^ai 



.CU 




.Sj^c Y,0jjL3fcUj x Sjjju?t4 4jI < uj ♦ 1 j u^auJi 2jj3 • 



6 W-t 



5 UJ 



£a 



JJ- 



•■-*■■ (_) 



H.5 



^""^ ( U 



Jdh^ 



(Y 



J^ LOljJL) J I LjljJLl ^)-^ <L_Cj_$j?t4 A I Jlir~ r ril J^-J^is (J-£- \)Jj* ^=3U' J J L^aJl *_d J-^JUl (j ^n flj pj_- Jl iJl_A ^_ 



: 1 ^ ^ a| ^\^=xjlm\ o JlC pJ-tJ' I J^ (j-a Jl^jjj *j l^=j a CjL_uJlC i^Li^t 1 t^J) f<UJ < ^ Y _ YJ^a 



XJX 



uljJLl ji C-Jj^n r^JJp^-u^M ( I 




4-u-LtJ| 6 Jl£.LU( Lj-c-^lJl! jjjuaJt ^^yJLl ajJoLllXI cislJiitt (j^ 4J&\ uxX\ Jjj^tU Wj-tt a) Jiitlu^il : ^ Y~ Y J^ u 



- nv - 









2b>L4J 




Mirror Stereoscope UjJtl ji l^^^jj^VI (? 

(^-J (J^l JL-JJl 4 Q-LjLq (j_4 JJL^=i\ 4j^l mfl l£j— ^ ^3j^' (J^ 36 ^ ^'~d l 3^ ^^"^ 7T 3 fcUj Lc-4 Jl ^7*M C<-J>iJ 1 q-^Iu-uJ 






:aJLiJ! ^ujJI *l>*Vl <> 1 M- XJ^JJ\ 1 LljJLI _ji VJ <g-.... j:; -....vi u^'j 

.jL^>Ji Ajiisr~ lhI> 4_u-uui 3 JlcL^JI ^_j^LUj LA^-uJu *j^- a ^ * 4-£l li.i a I »^-U ^jLj^l^=uc (jLuJusta ^jLu_jJlC ( i 

•l^jj-^j^ o^-*^-^ LLp4j (jtLil^b o^j^*-^ <jLT>* (^ 




UjJU ^j c-jj^i 1 qjJjluiVl 4. 4l^jJl *l>g»Vl : ) t- r J^nA 



.CjIj^c A /y 1 (J-t-^aJ 4 j « " ' ^ u^=3l11j (^^IujjJlc. ji jLka-Lc ( ) 

.Juu 4JL1I ^Li jjj LL>*^ 4j>*j-uj 



- *\h - 









2b>L4l 





4jL^3tJLa *-a utjJLtji c-jj^-i r Ajjjp-<-tiV| : ) 0~ V (J*^ u 



(jl_3 AjJjJI C-Jj^—> LjU^JjZ-UUX \ 2— Ld| 4 ^LcL^3 C_JJ^3L_<_U JJp_<_U^M <jJLjJJ5fcIL} ^Hj U I j\ 1 (^gi C-J J ^1 r^JJ^L-U^H 







- W - 









2b>L4J 








AJLiVl ^jll S^j 



^^l^ll ■ ^; ^ 




fLSApl M J^'l feiP^I : ^ A " ^ J 



-eu 



i^JL^J 









lH» Ship JJ- 4 ^ 0-* o^tj^^t D^ H^ UH^ *-*■* lP^ ^L-^Lj^ er-1^ Jj-^ 



^ 



(J — "1J J 1 u-^J) 2 ' O-^J-' 2 - 1 - 1 ' J 



*#l 



.jxl^D J^, £u L^*_p^j ph pi (Tillted Photograph)^ijJI 



Sjj-uaJI ^_A (J^^il (^J-I' <—>'i Sjj-uaJI jLlkLU ^J-^-lJI Sjj-uaJlj igj lujII Sjj-uaJI ^Jl^o L^ J J < ^ 1 1 r^^jT (J-* 
^J>^J ^=^1 UJ^=^ ^P^ JJ-^I t^JJ t^ o^n^t lj ^r-UJI Sjj^JI 4- l£>"4*l Sjj^iJI J^=J^ 



- V 



* _ 









2b>L4J 




. ) \~ Y^J^a loJI 4 J^^'J daj>* (^C- (J LjlLs L^jJ 1 j (jLjj^Ji Jul (jj-^aJ LcJlIc ^jj^-^j x_A-bjj| q] 4_kaj^^Lc 




j t ^Ul^|j^.l > *ll t ^ i j > 22Jlt>l^*Xl i ^.|jJll JljJ^J:^- TJ 



JLM 



Sjj-uaJ! Cu LuTtJ c-Jj^-n u-ujjjJL-u 2? 1 jl fl*v J^U^ ^j-^ J> kill I J c-Jj^-n l^jjjJL-u 2H jL^j*. C-t^o L^ J J ' ^ ' ' ^-^J (^ 
Sjj^iJI 4- ^j-^jil Sj^l jJI 4- l£>^l Sjj_^I j^=>« ci^H ^P^ Ur-^l Sjj_^l ^J-JJ^J lS>^' 




IjJLI jj'^t JjSjJI (jl^aJll Jljj^o : Y ♦ - V J^> m. 



- V^ - 









2b>L4J 




»JJ-"^' Cr^ 1 l£>-^I Sjj-^I j-^=>« SjJ-^J cH-*^' Sjj_^aJI j-^=j-a crh> ^L<-ailj ( TNIN^j-uijII 

.(^N2NXJUill 




\- r 



Bm 

^N1N2 

^N2N1 



l£>"4^ 3 J>^' Lr^ CT 1 ^' 3 J>^' J-^J^ 3 J>^i (XH-^' *J>^' J-^J^ LW ^^ 
C;r U_J( 3jj_^JI ^^ L^H-aJI Sjjj-oJI J^>* 2j>^J Cr 1 ^' 3 J>^' J^ 3 ^ L*W *^-"^' 



(JjJw^l 3jj_^aJ| J^=>a Sjj-udj Sjj-uaJI j^dj^J j^J C^pHJ S J^x ^^ Sjj_t^ J^=J cjlj^kJI iaiw ^j (V 

.Sj^l JlJI (Ji^!-i LkJuJi^o *u (^pJ) 4 tort ttlj Jl^TlI I j 
.J_$_ju! iJaLLa /_ lr ^_<_u>j p J^~ < " * « La a* /_ lr I ^j^ jK « LaJI < La a* J^—i-LaJj il.— l>o |C\ l<.h)I 2 ja-uaJI Ca-ujj (A 
<j_d J-SstiJI o ^ OJ J UjLLaJI ^^ f J-^jil J^kJI £_* L£)i>l« jW^' J*** U5^ ^P^ jW^' £^JJ 
*_a ^J-^-lJ) Sjj-uaJI tiJu^o **j < daJiS iJl^ij LLa^ ^M ^£j^ A jb c-jj^—> r-ujjp-<-u^i jL^o ijJjJI JlIc dUi 
7c_x^j| (^J-J (_^>* j^Iu»uJj 4JjLLaJ! ^ic aj^-ujJLI (jlj^xLaJ! daj>* x_a 1 rt j to t a 1 (gjlr aj_<_ujJLI (jljJaJ! Jsaj>* £.UL 




jL^j>Jt C<j>o (j^JJ^aJI Ca-ujj : Y ) ~ X u^~ l ^ 



- Vt - 







I fct3 ;*_4JlJj ^j_1ij Lf*~JJ ' C^—^' ^ J^ LJllI I dsaLJLLlI (j^_ J 4-^1 uu$]j ^U lju^HJLI 4 *V^'' Jl_^jju : 4J0 jjjcJLc 

(0- r)^JU^ V j J jG 

4 uij^aJlJll 4g ul^JLI 4jJjJt Y~ i~ V 

*JJ ' ^— <-^> 9J iL— L>Q /__<»a^=LC J^""" ujJ ja-uaJl 4_^aJ ^Uj LcJlIc 4_*_u j^^lJuL 1 4 3 lu~h U 4jJ sJ) CjJl>iJ 



(V V) (jr Ur. s^jOj 



CU_t 



Sterescopic Parallax(^l:L^VI)^^^>wVhL3ujVI o- r 

1 yy- Tj^3L-caJi 4 JLIlLc J ^3 uj )& M (^^'*^ fl ^^ (J-^ Lo 4JLLa_2i jIjjq.lo C ( La aj J I lit 

^lc 1 4 LaiLu| (j I < La >»V .O ^gjp ^tl ajL^LlII < La >. ^ 3 k.m y W j ^W L^~JJ ' ' ^ ^ ^ ° L^ 4^1 t-oXI 

• • • 

(-r^J 4_k2lJlj < Y l£_2jJJ ^_ C ^UJI Sjj-^aJI ^^J ^t^l ^^J^oJI SjJ-^aJI ^^Cjj^Io jJ> 4 tJ.Ut l 

*-A /-JL^-ui 6 j j L^aJ I 4 \ aa III 4la^J ^J_i_LaJj ^.-L>tJ I ^^ tiajt > (-^- L^^JO <J ^ ^jj lL^j JlIc 4_i L£ vJa-ualLl 1 4J| ^-^9-^ 
2 )9—uaJ! 4_ j'j < LaJ) < La >. x_^ /_J-^jjI B )9— t-^J! ^- (jlj < LaJj < La >» ^ (C) mjll 3 59— uaJ! ^ ) ^ ^ ^ 



U< V^Mi ^_caJ?t<J J ^n uij SjJtpl O-^ 3 ^ I^=^S ^P-SI ^r^J Pij^jJLi LJ J^»>J9 l4_La2H ^ j^n r,« jjp-^VI 
^j_C 4-jJ>j-^jl1I 4^1 mil jnfli ^jIJljljj y l j ^1 ^j| ^| (jj^j LaJj ih >J ujlj^c ^IlLa-^lH (j\J JjusIjJI JsaJ»Jl j^aj 

si atlbVlj ^G La a It 1 1 ^ j 4^1 uJLI ^ <a < uJ j 4 Y J j J 4j uxllu CjJ 2*0 r^ uJl ^j u ajj 4 ^Jj ^J^ ^ ^ ui^JLl 

<^(J r oLJL) C-jl lW*» X_ilaIL<»uJ 4J^L>» (j^9 < ; M^~^ f " ^LV ' a) JlirO r tiL 4 3 lu~h I>) 4jJ >Ji /^ic ^JL^-C * ^-Laj t " ) (^Jul 

- vr - 










O] 





?^ 




(_£_>U^jl S jjjuajl 



NLN2 

7 







tjrW* 1 S J 



^Jj ^-n juu^JjuLu/z I JULbVl aj^Aa :YY~ X (J^-"i n 







- Vt - 









2b>L4J 







APy = Pi-Pj 



AP 

Pi 
Pj 



ij 



Y- V 






4. U ^ r 1 1 UJJ UxJLo *-A UjjJo L-ut-uLuJ ^Jj^3 < ^JdP ' ^ jLaIuVI *^tX^\l ^ 






J*JI 



JLjlIjVi j^jj^al A^U^<t ^j^-^, , ujjp i u 2 ) JutlbVi <j^f O 4 La a ' 1 1 c-Jj m La ^y 3 J JL ^ = ^ ^ A 



u) C_J^ 



■CU-L^ 



.J3 4_LaJiij ^Jj ^-n .i-tjjJ^Iu-tj 2? 1 



APab = Pa - Pb = 59 .23 - 54 .24 =4.99 mm 



- Vo - 









2b>L4J 







Pi=Xpu-Xp 



i2 



r- r 



Pi : 

x P ii 

Xp i2 : 






y- rjiic 

^JLl 4_<_uLi^ ^^.j < <*!* V,Y~ (^gjl mj 4j| j^j (Jl 3 At) Sjj-uaJI ^i^. A csjl^U ^*u cut) ^jI jl^VI (J-^La^ J^. 






L*2. 



:J~J1 



Pa = Xp ai-Xp a2=( -7.2 )-( -79.6 ) = 72.4 mm 



(MD^cv- r) t j^c r ^jG 



2xJU (jj^jt^tl pLdJjl J LcL^ ix<_u|j jj-uaJI CcjL^a lit ^Jj^n l^jJjIu-u^M JulLj^M 4-^-ta i—M fcu^v (j^—i QJ 




i- r 



P f : i A$*2ul jiLJLl J>Ul>V 

F : LpJ^I ^ 

J-J ; 4-jjL^II Trnrx 3>^ L)Lhr^l P^jl 

-Hi : 1 4_LaJLu! C-Jj-ujJLq 



- vn - 









2b>L4J 




r- rjii* 

cjli^j <mw* ^l^a iijUX! ^k^ ^ olj^l ^UjjI pi c^Li lit A ciu^U jikJLl jLllVI U^s y^l 

A YY ♦ A C^jLjJI C-JJ UUP J <*JL^ ♦ J^ f^ttl U^ ^jJ-JI jLJLjJI 4 *& J i A VO ♦(JjaJI 6 Jl^. LU I cUjfc 



:>J 



FxB 



150 x750 



A = 



H " hA 1700 -220 



= 76 .01 mm 



^t^U^tj <yu jLlijVI (Jj^J 4-ta-3jJJ /yjj^a < ajJp m V I jLkTuVI £bj>JL^ iia-SJLJ (j Lta M jLtlbal L-j1 m,i~w (T 



(^gj^wl 4 La-aJj ^- Jj ^3 < "3£p ' "*^ I -il—t^^s I 4_£j^l^j 4 La^Jj ^- j>j ^3 < "j£p ' "*^ I JLjljjVI <-jL 



XXL 



U ^"J 



tLJbJI £a}UJI ^ ^.-.Ua;tl ^ jLloVI ^j 



P i = P j + A P y 



0- r 



APij s 

P. : 

Pj : 






1- rjn« 



cM 



Pb=Pa + APba=72.35+( -3.55 ) = 68 . 8 



mm 



^J^^=3 - tij£p < u 2t I JUtlLiVl 4-^J^L^J ^ ^ Jl^*2 (^^^ZZ-uj^Jj^LljjZ \ JUtlLiVl 4-^-ta C-j1 li.1^ ( *_4_LaIu»uJJ ^ ^ ^ 

.4_ix^j 2 1 4-jJlj^JLl 2 j^=l£ jjla^=2 J^n tlaJ (JjL^-i 4-lL^aJ I £)1 ^| 4 Sjj-uaJl ^^- 4-ka^J ^2 ^Jj ^3 juu^jUljjZ I 
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2b>L4J 








■n* 



Mb 



V*4 



t^LyJl 



. 4UJ j* <>kU2VI 










(^^uuii ii.u.jii 



ii 



■: 



(o^VjUi^ij^j^viji^tYr- rj 



JO/ 










iiiUJI :U3U1! 



<i§Lkll i*}U]| |jll*:Y£- r J^i A 



. VA - 









2b>L4J 







JLUJ 



^_ 4 U^ /tl <>Jl_& Sjj-<^> (^^i^- 4_jl3ij ^J-^-U) Aj^L^jjI 4_4^Lcj L$^ Ltl J'' * J J ' 4r 4-LaJiljl 0J^& SjJjUD C?"^ ^'-^'J 

^j^awj 4 tort n S^lj^JI (Jj'** touJj I (IVlj) 4 tort Jul 0J-J jILcjj^Iu_uVI S^.|j^ J-OctxiJ ^Uj LAJlIcj 4 ^J-^-ul Sjj-uaJ! 

4_d_i_La-Lc 4_d_>LLaJi 4wC^Ljui ^jj ^=au <-iUjua /-JL^-ui a j j LgaJ I ^_ 4_LaJil!i 0Jl& o J 9-*-^ Lt^ S^jJqjLq /-J-^-tJi 4j^L^jJi 

0J—J jJLcjj^IL_<_tj V I S^.lj^_S (J^pe <-<jj (<^-£$ 1 g r Lqj j I (j (< rt > ^ lr ^| ^ ujj>Jj * ^J-J' 4r ^— ^Ll^&jJ I 4 to^)ll * o 

(j^>-L>-j-H o-a— s 4^1 luUj^lju 4-<-^j ^j-^ ( M~4-/i (yCjl^2li\ c-jj loJLq (jL^3 lit 4-il 4 t^^\l ^ •a 4 (M :)2 UV/ti 



A P ij = M i - M j 



XXI 



0-^=-^3 



P i = P j + A P y 



i- r 



APii 



ij 



Mi 



1 U^lli^jj^l^V! 3^!^ 








J*JI 


APab = Ma-Mb = 8.75 -12.3 = -3.55mm 




P a= P b + AP ab = 72 .1 + (-3.55 ) = 68 .55 mm 
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(r- a) ^ ujjj] 



4-1 J-i^jI 4_LaJL ^_x^j! CjLpl Jlj^I ALkaJj 4jj luJLq ^jj f=nj 4j)j ui>tl CjLajI Ji^^l <jl L3.IC Jj^l JuJl 4JLL2-LC ^_ 



jj 



1 Gi = X Pz X 



B 



Y Gi = Y Pi X 



B 



P i 



V- X 



(Xoi,YQi) 
(Xpi,Ypi) 

B 
Pi 






r- 1 JLi* 



lit (Jj— t-u-JI Sjj—i-^iJ ij_x^j^l jJaJ-JI 4 U^;t 4 j mrtL (J^J^I (jr^ A 4 US;ti d>Lj|jL^t c-r lu^wI 



j*ji 



Xg a = Xp,x1= 72.4 x 



A 



Yg a = Yp,x1= 38.1 x 



A 



600 

48^5 
600 

48.5 






r**/ 
r**/ 



895.67m 



471.34m 



(V- *>) ^yW. s^jJj 



- A 



* _ 









2b>L4J 




.4jjL^XI TcLa-cu] 4 j (.(■( rtu L_bt Juk^LJ uji oLUl c-jl ixo* (Y 



4_^^Ljl]| ^j-^ ^Jj^n J-UjJp-<-U^ I jLjLijVI aI JtifcIL<_uLj ijjL2JLl 7r to < U (J-C C_3jL& ^1 pLdJjl C-jl lu*V Q^"" 1 flj 



:4_JUI 



B x F 



hi= H - 



P i 



a- r 



1 aUVdl c-Jj-t-oJLa 



hi 
H 
B 
Pi 
F 

v- rjiic 

(^jJ_jJi Lfc Jlju j^—uaj 4_jLj 4_jjL2JLi 7c_La_<_u ^j-C A^ YTT ^jjj < La pLajji (j_a jPm r «|j (jLjj^n. ^jLjjj-*-^ CjJljvI 



hA = H - 



B x F 



Pa 



= 1233 - 



390 x 152.4 
91.67 






584.63 



m 



(V- WerU^udj-w 



- A^ - 
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A h = 



Ah 



'm 



B, 
AP 

F 



Z x A P 



i- r 



B 



m 



^sjV! •*■ La ' " 3^^ jy t-LaJ ) i La^>. pL2Jj! 



a- rjii* 






Z x A P 



A h = 



B 



m 



3600 x 2 



100 



= 72m 



01- T) er i^i(3j > ^ 



- At - 
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Z x A P 



y 



A h ii = 



B 



m 



hi=hj+Ah 



y 



\»- r 



Ahn 



u 



B 
APij 



F 
hi 



j <kiiilj i £knil o^j jLujVI j^ia 



\- rjn« 



.a YA ♦ jjfc B SUrt ttl C-Jj-iaia £)I Ciq-L. lit A 



laJLdM 



T^ 



■cu-L^a c / <■ u • 



J-JI 



ZxAPab 5000 x0.5 
AhAB = = = 62.5 m 



B 



m 



40 



hA = hB + AhAB = 280 +62.5 = 342 .5 m 



OY- X) (jUtL o±)^ 



- Af- 









fe-L4l 







tJiUjJI 






- At . 









fe-L4l 




.(J^J-«-Il J^Lj^o a-LsLdJ 4^jvis 



:JJUj)! 



iSj^" ' JJ jt- ° LSI J^ 4-iJA>J| 0jL& ^_ Sj^.jJtl r-iL^Jjl A I JU5t!L_U I 



. Ao _ 









fe-L4l 










4_LaJi2j| *_4 4_a-Lka-L4 (jA^3J cL-l>o fjgj^uuj 1 (j^-*-!l Caaj 4_LaJLj (^-^J (*-* Cr^^r' (}ui! Caj 4 LaJL ($-mj ^u 



:JjU^I 






. Al . 









fe-L4l 




£- T (jr W- cujjaj 



t^iAll 



,-,l,;i^„Vl 9 J^JI ^LlI2j ci^o. 



tjiL^I 






•fjjj ^^'" jdA^ 



' jU^ ■ 



- AV - 







. 4_3_L.ll->!.!> ) 

^-JLc 1 <;,grfl Jj-l____5_JL1 4_jj_>J| jj_____J| ^c 7-jj J!Jl___ V 4_aj^U! Cj I j___i_>J | y—L^v JuUa £)] " 

. L^ClJjU C_Jj__=_-__-/JJ^p_-_jV I Sj-^_^| A I jL-fcJ r «U 4 q L(.i>tl ijJjJI 

1 o^ ra Jj-c____5-JLl 4j^_>J| jj_c___JI ^y 3 zjj --I -ic , _s 4_<jj^L1I cj I j_L_i_>J I *—l^v ^4-^ jj-f=--j ^j! ~ 



,7r lm 3 1) 4Jj|j3 A^LSl J C_SLLcI/ (^1 -U r o^tJ (JmlW 4^2jJLc 4J^>* jl<^ 



- AA - 







1- r (jr W<^j J jj 



. 4_i_ua^3LJLjL 1 4 3 lu"h I>) AjJ jJ) a 4_5e_pe-uaJl 4 3 lu"hI>) 4jJ J| \Jt^Q (J<^ (jjLdJ £)| 



,7r lu 3 1) 4Jj|j3 A^Lsla cJ^LLcIj <^1 -U r o^lj (J))^ 4_olLc AJ^>» J9-CP 



- AH - 









fe-L4l 




v- r (jr w<^j > £ 

£f"jj laJI (jric- CjLjjI Jl>-VI <_>uLt9 <JJ>^ <j^ t_3JuJ ,_,.'J^~^ ' U J£H ' "*^ jL*JJ^?l <— — > t i na. ~ 



jJ^U^I 



7r hi 3 it 4JjIj3 A^Lsla eJaLLcIj <^1 u < ti^Lj (3jL^ ^LdJJLc 4j^>* j)9-(^> 



- H 



* _ 







A- T (jrU^ V£)^ 



:JiU»JI 



,tt hi 3 n 4JjLj3 A^Lsla < ^> a lm <^l jj r o^Lj JjMlW 4-olLc 4j^>* J9-*-^ 



- ^ - 
















- HT - 









fe-L4l 




^ ♦- r <J7 u^l 7 ^jsi 



t^j^i 






,jiu>ii 



7r hi 4 it 4JjLj3 a^LsI A < <*\ a UJ i*\fi < <^Lj (3j>W ^ * A ^3^" J3 JL ^ 



- nr - 













,tt lm 3 n 4JjLj3 A^Lsla c_^LLcI/ <^1 -p r o^Lj JjJLW ^LolLc 4j^>* j9-c£> 



- Ht . 
















- Ho _ 













Y 

V 



1 
V 
A 



S 4 - ,<j^~.»t i 4 3 LU^rU AjJjJI CjJljkj ( ^J^~^ Y 



- ^ - 









fe-L4l 




JlI^. 1 tiajlj t ^JLc ^,T~ igjl uU 4_j| Jl^-J ^gj r <nt| Sjj-uaJI (_^i^- A c^Jl^JJ ^*m cult ^tjt^Vt <j-"Lp3 J^t£. (Y 



♦» I ♦» 

.Ac^j^iJ 

<^YYo ^L^a 4UjUII ^U,„ <>c ulhf-^l ^LiSjl ul ^'«^ lil A ciljL^iJ jJi^JLl jLujVI UjS lr „rj (T 

A C^jLjJI C-JJ Lolo J <*JLd^ ♦ J^ f^ttl iJ^ ^jJ-JI jLJLjJI 4-^ J < A<\Y ♦ L $J^>J| SjL_clJiJt daJw jl ^J 



.^ 0,00 ^=, A 4J^i]|jB ik2iJ| ^ jLllVI J^iaj ^ lY,£o ^L^ 

B C^jL-^U ^J^ MfJJ^lntiVI jLtliVI (J? C( «lr lit A C^jL-^L! ^J J ===3 ^JJ^l^iVI jLstliVI 4_^ L. i LU^I (0 

jlI^. jJLcjjp_t^VI B^ljJbj ^JLc YV,o c^_jL^=l£ A c^jlJI jLi^. jJLcjjp_<_tj V I S^ljJa cd^- < uj <^JLo VV, ) (jL-===j 



- HV - 




*i*j 



X CU. 






■cvifr>p lhii)-illlqcvmll pilnlll nnlnllniiiiiiif|pll 



jALUl jJjiaJj ^Mttll 3UU1I 




<UjJ$*aI)l A^LJI 



^jiijj J i^>^H 



^l^J.1 t_<jjjuj|^ (_ 7 J-d_jl ^-jLlUj OsLjuI 4-uu-jiLqJJ «Liajji5cja jji^JL>J1 *-j l^jv 





*i*j 



A ui 



4 U>jlJ| 4_^=JUil 



■cvifr>p lliii)-illlqcvinll pilnlll fTinlnllniiiiiiif|pll 



jALUl jJjiaJj ^Mttll 3UU1I 




4JjJ$*ai)l A^LJI 




N'^i- 4 



rf^-l 



Cj>L>*J i ^^^ 



H» 



^l^J.1 t_<jjjuj|^ (j^uij\ aoLliIj OsLjuI 4-uu-jiLqJJ «Liajji5cja ^j * **• ' ' *_l^jv 








4_u_uLuLi 4joj>Ji j iQ t^aJ I /^-Lc J Lga^tJj (Caj>dl )J0 LgajJI Cj^L3*j p j <a t gaj 1 4_^j^LIi w^Luu' c_jLlxo*a 4-^>juc 



t^QAtfl 



.^jj>JI j^-uojJ! 4 n <;r ^_ Ajtiselu-oil C-JjJL-uVI 4-^juc 
.4_LbLu^Jl 4 i <3 i m.i^I !1 4j>»1 ml Li _ N a * *a a I , ' 4-£ vjuc 



.4 iuiii 4_CLJ <oL*J Ub V^>LlC < M (qP* 4_U2_L^=3 dJjJ 









tjjJltl I JL& ^j-^ 3 ^U_uljJ (j-l r u L^_4 4-jJLlll CjLcjJjuLl (jLdjj 



- HA - 









2b>WJ 




t o j |fl LgaJLl Jsa_Ji >^Ji J-^-C a I \ uluJuI) ^ya\ )-£■* a JlsrO ml jilo )J0 LgajJ ' La-jLa-StlLl j ^C ( ^ >! 4JLi3Jui 4_j^»1 uu\\ 



.4_l3i ^c. q lLsjI a 4 « 1 i < *a aj 1 1 






♦♦4i ^ i ♦ ♦♦ 



lyjltfVh- t 






{.jsi jii\ <>jVl ^ i^Loi! ^ i^j^JI ol ^e* < ^ - lJ^-> *<tl < (STRIPS) ililjo* jSlj-i 

daLSUJu <OJu5ta jJq uaj 4j| a) Jiirl r uLij JJusta pLajjua S^Ju^o 4^c > u.i \ & ^Jl^^c ^jJvxLa < Laj>*J \ < uuJ 3 vjLLa 
Lc 9-A9 /0 /^c J^J 2s 4 < lu ) I ^-Jl i /— ZlJ 1 S )9-uaJi ^)-^ ^ J ' ^ U^ 3 ^^ LaJu ^..-l>o Uj li.i><\ c^^J (Jd^ -5 J>9- < ^ > 

^^1 ^ Ji.| juj ^phj ^jjwi i^jjJiJ LiUaJI jj^=u ^ ^ End OverlapO Lr ^UVl J^l joJL ^ « , , tJ 

.j^a-uaILll I§_ CjI^sc^ CjjJl^ aJlC ^jL^-tiaJ CjL^LiIo^^I Jiiw| *_^3 c_JjJLu^fl I Jl^j 4 a La 1 1 , 1 J^cL^=d 




^^J) jJ^jualtl 4jl«ar IL. f nil C-J^JLu^l ^ ~ 1 :J^-i m< 



- ^ - 









2b>L4l 




££*)t >J$*aDl u^j UjWtJ ^ 4juII1 ui^y ! Y- t 



o j j t^aJ I (ja/LjJLc JuJu>iJ (Y . L&^jj-x-^j < .J j 1 La I J ^ 2 La 1 1 J ^yC CjLcjJjuLi *_$j** 



.^L^JIj ^^LaJI Jiwl joJI ^U-iS j^j^ O 



^ji^ <Utl , UjU^ <>L>o| Juji^o (0 
.(cjlj^iaJI dajlaJw) ^jlj^lJI JJlc JuJl»«j (V 



•U^ 3 J^ 'j^>« ^J^ CT^ L^J 



^ ( r « L^_4 u| Lj v3ojJ ^J lit 4jiIa-L$JJ 4jJL>» 3 jLjo a I 4jLL_u 4_uLiia^ a| ij^>* JQ-CP (J-^^l ^ d k> I <a 



.Sjju^aJj (to r m^IlU (j-tn Jflll JujL>iJ (Y 
0Jl_& (j-* 3 L^^QjI c-Jj LLaJL I 4 La jj se 1 1 l.jj lull ^j) j^ti ^_lc Sjj—uaJJ < La - "j~ V' (j-ul J^U JljJlj>o Jl-^jju 

^_<-tJj 4r f^^ 6 -^ '■'■' ^' (^tcrcoplottcr) ^ ^j m^tl ^_t^jJI jL^>*j 4j ^ i to U iLajjJtJLl ijj^iu^aJi SjHoJIj jj-t-^Jl 

.Cjij^c(0 - T) JjJl^hJ 4 Jj 1 La t, I 4-LaJ^>Ji ^j "„" A (J-^ J^-*^ ' ^JJ^~^J Sjj-uaJi ^jo/Ll^c ^j| LlA j^^Juj 4 4_LaJ^>Ji 



^j^^iJ! iJT jLui.1 (V 






^D 






- \ 



♦ ♦ _ 









2b>L4l 




4_ajLJsr~ uJL) lj^L^=dJ ^jJ_JI JULjJIj Sjj-uaJJ C-J J 1 to t, 1 < to r o^X) (JojI Jrt U (^-^- CJVJ^° '' P*^J' L ^ L ^ Jt j 




\- I 



H 



s 



ave 



L ave 



^sj2! •*■ La ' gJ LLa_t^aIU,l < > o-cu-U, I 






tO 



1UI 



^- £ Jtla 

Ki* * * < La ' oalUj L^ LdUl-L^Q ^9^ Sjo-t^o /— -IC Jj L^a-st JJ 4-jjL^JLi 7c_La_i_u (J)$-^ C r t h\jX\ jm « LaJI pLajji l> lu'vI 

CM 

F 150-1000 
H = +h m » = +320 



ave 



ave 



l 



3000 



0.150x3000 



1 



+ 320=770 m 



AAA £jA J J (^jJ_JI JUuJI 3jLVJ 



J»L 







aj*jLLaJI i^=3^>J 4 j Luttu 7t_^p' ^>L>iJ! (l 

.Sj^LkJI i^j^J Ijlj^Luil ji^^l oL^VI Jiiwjja 

if 



jLjIo^I ^Hj 4_JLLaJJj £—yUi^=2 J^— a cu ) 4_d_Qjt4 ^joiJ jLxiaJ 45-^9 ( A ^ LC '3 ^£3^^' (J'^ 3 *^ ' J -J ^~ ' "' 4JL3* ^7- 



^UJlj ^^LaJ) Jiwt jlUI i^ji jjjl>ij (1 



4 rttoUl ^j_a £j^* J ^n t 4 3 L(.i>tl 4-jJjJ| CjuLjlI ^JjlaJI ( Jiw| JuJI ^>-J 4j<a (h\ ^J\ uj-cl/l (j! (3-J-*-" ^^ 



(j^_j ^Jj tot) Jj^I JljJI ^jj_^=lj ^.-jj>o ((j-Ujj t^aj 6 LLaJLc j^-C (3-^'— ^° L$^ ^'J^*^ A9P*J ^J^-^- (Ji <^ tiaJ 4_i 



1 f.i.i ( 



./v j\ js^jij'/.S'- xr- ^t^^i jiJjoJij/oo- zv« 






-Wt. 









2b>L4l 




^UJtj ^kll Ji! jlUI i^i c> ^J3 ^1 JaI^JI 













j4— 








" ^^~"T 


/ J-^ 


/ N. ▼ N. 




^J-^i ^ ill , ^s 






MdaLi^Jjfl 


//^tyr^? 



.^UJIj ^^kJI Ji.1 jail i^ui w oLj Jt i^UJ! cjilj Ui^ Sj^LLi! j!>2LlJ J^ Ul^ <ul 




Jtltfl^Ufr ^'^J**^ 



JfldlilltpjiUail 



.JiljallU^^J^IjoL^l^liSj! L^M^Ij^bT- £:J^i 



No. Flight lines o\jA^\ Ja^ki. jjl^ uLd, (v 



L_jjLc. t SjjL^stlLc (Jlj^ La Jo J Laj>* (J-^ 3 "U I gZu-LaJU p~ j c_3j <_j ^j II 4 jLJ-LkaJi ^ Lc <L3l luX) ( I 

.(Wide)i2kii! 



- wr - 
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1 


LQjjgAiiaiAil J^ia 




j) 

'•3 

1 






: 


^-5^., 




^> 

i 

( 

( 

s 

/ 

< 


2 


J 

\ 

1 

] 

y 


3 


4 


5 


w, - 


7 


8 


9 


' >- ' 




















•fr W * 






^v 


■' 

J 

Side Ove 


SL 

V 

rlap^ 









(jl>JaJI Jajki* JJl£: .iJ^J ^1 ol^J&XI I" itJ^auS 



(JNl) (jlj-JaJI . UjU-^ JJlc (_)l ui-w o!jJai«. 



(Long* Wide) ukai jLul 



(d x d) Sjj^l jLul 



4 rtUUI JUU| 3 JL^J (J.MflM (iJ X JJ) (J^J^M CT^ ^^^J-^ S J J ( S*t 1 1 l|^jto^ Cp-II -iUU jl C-j1 lu"V 




Y- i 



D 



s 



ave 






- Wi - 
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(W) uLh^' u t->^ ^ i^LJLl uLu> 



W = 



Dx(lOO-SL) 
100 



r- £ 



w 

D 

SL 










£- £ 






Y- £ Jtio 



i : Y * * * L^_l^lJLc < La < uoIS a 



J> 



u^aj 




l x p^-.Q L^jLajI JJLla-U 4-jLaJLi] iaj^UI (jlj^tlaJI <UjU^ jj^. c_< cto^l 






D = 



23 



1 



ave 



23 x 2000 
1 



= 46000 cm = 46000 -100000 = 0.46km 



2000 



W (jlj^U! Cr ta*. (jrtJ isUai! c-il .n">. 



w D x (100 -SL) 0.46 x (100 -20) 

W = = = 0.368 km 



100 



100 



wide , 5 , , „ .„ , . 

Nl = + 1 = + 1 = 14.58 = 15 



W 



0.368 



. S .o _ 
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No. Photos Per Strip ^b^ J^J^Jj^^tl oll^t^ jjm uLao. (A 



.(EL)^.UVl 




{l i 2 2 2 2 _^^ 



57"^»7*W^ 




EL7 



vyvyv 






D 



4 






jJi^a-ajJt CjLLa^t/a JJlC l^jlr JLgJJU ^yJ! CJ (j^uuJL 1 - I : J^"t u 



(JNp) jJi^l^ILII CjLtaseja JJlC uLud^ diljla^. 



(Long x Wide) asMl j>Lu! 



(d x d) ij^uall jLul 



4 rt to U I Juu| 2jt^*J (j oAlj (J_J X JJ) (J^J^M (j^- «JL>.|^]| Sjj-uaJI l^jto4l /P-tl JUU^M C-jI nix 




Y- £ 



s 



D 



ave 



d 



^ysjX) ( jr k J j t^aJ I 4_tkij (^JlII JuuJ 

(^j^JI BjlcLUI <U^) (B) ^l^jUtl u to^ ^ i^L-uil c-j! l«% 



-Wl- 













B = 



Dx(100 -EL) 
100 



0- £ 



B 

D 

EL 



(^JJ>Jl 3jL£.L2Jl das*. 

Np (Jibuti dajU^ ^jir. 



iLcoTw 






■Ci 



L3Z-U2 




V £ 



N P 

Long 

B 






r- £ jiic 



JvHl_J| d JL^^J TtjLUl (J^^=lj (J I St^^^Lc *-A (jlajVI ^^1^. Sjj^aJI 4-ilaAJ (^jJI JLjlJI c-jLoO* 

d 23 23 x 2000 



D = 



S 



1 



ave 



1 



= 46000 cm = 46000 -100000 = 0.46 km 



2000 



B = 



Dx(100 -EL) 
100 



0.46 x (100 -60) 



100 



= 0.184 km 



Np= ^m +2+2 = 

B 



(JNp ) jJi^jualU CjLLaJtjO ^Jl£. c-j! u.i~w 

6 



0.184 



+ 2 + 2 = 36.6 = 37 



. s .v . 









2b>L4l 




.rt^-n )1 SJl^^j ^jj>JI SJlcL^JI Jsaj^j 



T = 



B 



V 



x 3600 



V- £ 



T 
B 
V 






T- 1 Jtla 



^♦SjjLkJI i^j_^jf^ -,Ui i^^ 1 Sj^LHI lL^o^ 3 '^1 cry^l^a u^jj-^- ^L2HI ^ ^jJI <_ 



<-<-U- 



I 



4_C 



L-/, 











cM 


r = 


= x 3600 


. 184 
150 


x 3600 


= 4 .416 s 



.^_<_ujj| 4_<LpfcjLO a 4-SJaJJLI <t>.| ml L. < r null ^_<_jjj| /j oLj-d A )L£1>»| ( | 

.A- £ 4^>UJI (J.* cdtij 



,»r n ^ (100 -SL) ^ 
Wide Net = (N L -l)xDx + D 

100 



A- i 



Wide N et 

NL 

D 

SL 






^UJI JiljaJI 



. < .A- 









2b>L4l 




^ tiltaj 4 Jl^IjJI ^IjjUtl «U^ £- O^J^I cr^- JJ"^' ^LilaJu c^j_<_u (^JlII ^l^nll JjUtl uLa> (j 



,* T ^ ^ (100 -EL) ^ 
Long Net = (N P - 1) x D x + D 

100 



<\- £ 



Long Net : J>U JI <uki3 (jjjJI l^,ll J^LJi 

N p : olh^1^4^J>^ , ->-^ 

EL : ty-l-Vl J^Ijcui 

iJjL^Lc <OuJj| ^JJ^~"*" C.,-jj>oj t SJilaJU I ^J^>j~c Sijij^j *-^3-^ j j i^aJ I 4-LkaJu (^Jul ^-1^=3 1) ^ps^jui (<*-<-" j (-& 

iJuL^ILc SjUjJi ^jj^=3U il.-tj>oj 4 4 rttoUl (Jjl^ Sijlj-^J *-^J-^ J J i s> \\ 4 j to ftj (^Jul ^l^—> 1) (Jj_LaJi ^-*-uj (j 

i-JL /<w-tJjJ Oaj>J| ^_j^Ls ^y 3 (V/JJ) 4-31 m a ^^^lc j»_p* 2 1 J (Jj^i' ckaj>Jj Qjp^nj ^jU ^jIj^-lLs t) iLsjto^ (**-<-" J (j 

.(W) 1 g m U-4£ i^LJll (jj^nl ^P^ tjl^Utl dsjU^ 
4r>^ (j_rt (Y/JJ) 4-^1 LUfl (_^^- 4-LaJ?t4 J^Tj 4-Laj?t4 (Jjl J^^=3U C..-L>tJ JJJ u^jj) CjLLajt^ *j3lj_a JuJuhj ( 7- 



i- 1 Jlla 

rj\j i utl ( Uj U-^ JJl^l c-j1 lu^v ^u 4-j! Lg-lc 4 p^-^Y ^ x p^— iV LkJuu! 4Jiia-Lc j^i^uajj ^jjj Lkaj) 4_Lajjj>* (<*-<-ujl 



^ 



z>\<u*i\ 



u = km 



N p \ooy = W o=km 
km vYV\ = km 



N L y = km 



Wide y, ) = Long 



B -,-^ = D 



XI* =EL 



XY-SL 



CJrUkL^J^I 4- CH=J^ uM JJ'^^I cLlkjj <^j^ (^ jJI ^yl^JI J^iaJ'j (jr^ 3 ^' lP=»>*^' <-)Lma> 



- < .H - 













,»r n n (100 -SL) ^ 

Wide Net = (Nl - 1) x D x ^ ^ + D 

100 

= (5 - 1) x 0.69 x (1Q ° ~ 2Q) + 0.69 = 2.898 km 

100 



,„ ,n ^ (100 - EL) ^ 
Long Net = (N P - 1) x D x + D 

100 

= (12 -l)x0.69 x ( 10 ° ~ 60 ^ + 0.69 = 3.726 km 

100 

Cm_JI i Jls^jj (_ljlLm (J^LlSI! Jl 4_LajjJ«JI <-ujj 2— 4-ajLJr" cull illlat mX) (Jjj^o 



JalijH <ixa*xs 



7K 



-H 



\k 



<e 



D/2 



Long photo 



3 



B 



D/2 



T f < 



e ft o e 9 — a s e a 



i— < 



i"- M 



1 



I 



i N i < > ^ > < > < k— I 



^— *_< — » 



— ^< > < i O < >-- < — -^>— < 



<►— I ^^ 



* *— I 



K 



Long 



a 



4 ( 



4 I— — < 



D/2 



w 



7T\ 



o 
o 



■H 




. < ^ 



* _ 









2b>L4l 




jl to<\^L^j uL>j ktl <— ajj fcn (jJLsuj Lc Uj_l^ 4( Lull J^LJw 4_p*LlU ^JIj -w^I j-l4Tl-jj ^j-fll cj[p_b (J^LJw 



* ** »» ♦» 






JufcliU.^Vl oLiyi ^IjiV ^iUi 1- I : J^=ui 



. < n . 









2b>L4l 




.^(j^laJI ilaiw JuAJG ^jle. jL^tl JL£.1 ml ^Jl (3>ta]t V- £ 



AL_kilj 4j1 *j r az\ j| 4 4_1 < La LaiejQ j_& Lc (3^J^> ' '-'■''' 4r ^ l^l >*Xl ^— jLiiaJi JicL-ajJ Sj^iLLaJi < a 1 Am 4 £ La / a j 

.V- 1 J^uU l <GPS_lt 





GPS fcjUl*^ 



J*/I l cr**J+ 



jjj^U! ijUfi. 1. GPS-JI ^ I Jukl^l V- 1 : Ji^i 



. nt . 







JljrdJI IdoJ h.da.^1 ^ J«U jJj^» i- t 



^ Y ^jJ_JI JljljJI £)] L^JLc 4^:1*** L^-l^LlLc < La < ujj a jj uaj p ^=3 Y x ^_^=d Y L&Juul 3 alaJ^a JJJ t^aj -ilj^ 

^ ^00 s^Uall icj-^j <- v^«saU;tl, -.1-1^1 

jljjt^tl ^U-^ (jru 2al " ,tl ^'.' jl^jUtl g-lijjl (I 

V. o^L^u oUt^' *i»j>>- (*"J 

mr^ • =mm h ave ^or=km Ft = km Wider = Long 

cmrr=d no=EL >Mo=SL 

H oUJ«ii ^La,! (? 

F 152-1000 0.152x4000 
H = +h ave = +390= +390=998 m 

S 1 1 

>3 ave 



4000 

d 23 23 x 4000 
D = = = = 92000 cm =92000 -100000 =0.92 km 

S 1 1 

k3 ave 



4000 



Dx( 100 -SL ) 0.92x( 100-15 ) 

W= = = 0.782 km 

100 100 



. s \r . 









2b>L4l 







Dx( 100 -EL ) 0.92x( 100-65 ) 
B = = = 0.322 km 



100 



100 



wide 2 
Nl= +1 = +1 = 3.55=4 



W 



0.782 



Nl uU^I Jajiai. JJlc (j 



Long 3 

Np= +2+2 = +2+2 = 13.3=14 



B 



0.322 



B 

T = x 3600 

V 



.322 



155 



Np olhjk ^*- J^ 3 ^ JJ-"*M - iJLc (-* 



X j |A < a 1 1 do LSUl 1 £ylJ 4 j '< a\j l ovjjLJl (a 



x 3600 = 7 .478 s 



olhe^' ^i^- ^j 



( 100 -SL ) 

Wide Net =( Nl-1 )xDx +D 

100 



( 100 -15 ) 
= ( 4-1 )x0.92x +0.92=3.266 km 



Long Net = ( Np-1 )xDx 



100 
( 100 -EL ) 

100 



+ D 



( 100 -65 ) 

= ( 14-1 )x0.92x +0.92=5.106 km 

100 



-\\i - 










2b>WJ 



1 


* 








Lon 


g photo 












u 






D/2 




B 




* 

D/2 




































D/2 










I i i 














L J 




- J 






w 


• Wide 

^ £ - 




























































































■ 




















































D/2 

— it 










Long 











M 

PL-. 

CD 



0- £) C j1*£.£ ) j > *j 

Neat Model i^L^! a.o,,,,-^! o-LJLI o- £ 



^_ j j LgaJj ^j * > ' i ^~"** -iJ^JU 77lJL>«J 4jL>»l JlLc jo—u^j Lc ^ a La ' a 4 .LLaJuj 4_j| 4JL1 mil O j j^Aj I (j_a •*- tlalu 

.A- IJ^M.tl i CN)^\jiU\\ U U^ CXH i^LcaJLl lSjL<-^ 4J>^j (B)prujj^tl ^J^dj^ ^ 



- no _ 






2jjJ$*aIll 2b-M! 



♦ iAii ♦ 



tfiLUI 







w 



ik 




x 



x 



X 



l 



\ 



■-E 



I 



<■ ■ t 



2b>WJ 



■ ■ i 






-in. 






2iJ>J$*att! 2b-Ut! 







L& v<^>L-lC. l 



*J-^ 



JUUX 






tjiuyi 



f^J 



4_d_L?e_*-£> 



J oljjl 



'&>*» 









T^ 



1UI 






- nv - 







S l£^>JI JtU"^ Cj>L^j ia-il^J 4- 4+/UI ^iijU^ti ^^ La ( Y 
S j^-uallll 4_fJU-C J-^ 4-alaiX I £>£■ CjLc^mi *-^>* (JjL-uj ^_A Lc ( V 

<! c^UJIj ^3^\ Jil JOll ^ t^lc >Jj3 ^oJI J^I^lJI tyfc u ( i 



.nA. 










^ ' ' J^ a ' La t u iqj a jj-uaj p ^-— » Z x p ^=3 V,0 L&Juul 4Jiia-Lc 4-LLaJtHj 4_4\^Ui (jKxLaJI ' ^j^>^ JJlC t»< iu'v I ( Y 



La < u iqj a j j «>* > p ^=3 7 x p ^=3 Y,0 L&Juul <tJLLa-Lc ^ -LLaJtlu j'j < Lai I < La >J )J0 LgajJI CjLLajsta _}JlC t^< lu^»i ( Y 



*J icj^_uj p ^=3 * ,Y * ^gj ^tl SJl^.L^Ji < La >. ^jL^3 lit (j^^LZ^ 3 LfHjJ-^ *~ L^V L>^3^' S ( t.i.1^1 (£ 

.icL_u/p^3 ^Yo 



.nu 




<eA* 



A ui 



4 U>jlJ| 4_^=JUil 



■cvifr>p lhii)-illlqcvinll pilnlll nnlnllniiiiiiir|pll 



jALUl jJjiaJj ^Mttll 3UU1I 




t«* 



4JjJ$*ai)l A^LJI 






^l^J.1 t_<jjjuj|^ (j^uij\ aoLliIj OsLjuI 4-uu-jiLqJJ «Liajji5cja ^j * **• ' ' *_l^jv 











t^lJLAtfl 



t^^l^. SjJuiJl t_jjjull (^Jl! (JJ^J BJl^jJI <>Juk 4_^jIjJ Jl o^-nl J^- 



'L? ^J t-o^e-H) ^_<-iJjJl Sj^^l pljjjj ^.Ijj^I 4-£j^uc 
4jaj>J| 4j>»1 luU JL^-c| cLa-u^a ^_ L^_a I Justlu-u I ^ J^J^~^ Q L^J^^' 7 1 * '■'■' 3 n /— <-^ )V) < La i (Jail ciaUL 4-^>juc 

.^Lp^l uAJ dia_j|j^>JI 7r«it ^r I? ^ J ut^Iul *w-tJjJl Sj^J^I a I Ju5t!L_u I 
.4_> }Ajul 4-jI i t^aJ) a| 4_l4o_uI 4_JLu^aj| £.1 a_<_u 4_> \_}a_*^ajj| 4_>-L-uJtl 3 > 4 ^ I 4_jLu^> CjI <iiaiw ib \Jt_a 



dajlj^Jl ^_<_ujj ^ L(.i>tl rOj-aJJI ^jJj_^=lj Cnj_LaJw JL-iAJa c_jjJlIlII JL-l>iJ £)] 4-<-^>o SJl^jJI £Jl_& 4_jL^1j 

.4-rtlj B^L^t Jl^JlXLj 4J^J>J| 4-^Lcu-U 

.L^jJLl ijLl^=xil * <;r7) a^L^Ij 4_i^jjJI j 4-^LouiJI 4-t^=3L-p - u^l jti 4jj^>J| jj_i^aJ( - 



.L^_lic da_Jlj^>Jl ^_<-iJjJ 4-1^ JJ cJuL 



■>" iS> 



i!Uuj| a 4-jjLjjI dJl^jJi ^y 3 J J t^aJ I 3^.1 sJZ \& jj-uaJI 4_^oja 4 q lu^hU 4jJ vj| *-jlu2> \ o-a (jL^jt 



- ^r 



* _ 









3b-L4f 




Stereoplotters ^u^yJt ^jjj 3>^i 

^_ (Jj_^=l3 3.M flj r «^M (jL^ dJJjiJj 4 ^ li.i>U jJaJjj £y* ^JulXI (<W-tJjJ ^-lllL! (3^-^ ALkaJ ^i^- ig^T<->iJ ^f Sj^>* 2! 
^ ^ U / 1 1 J_jIL^-i SjLcu ^ lu'xv T^ij-^-i (J^9 ^3lJ L^IujL^=ucI ^_ ^ L^a daJU 0j_& Jj>* ^_ 4 jgj ux^tlu) ^_<_u>Jl mj^I 













(i-UjaiaJl Sj^>*^U ^-ij^j) 4j^j(.f.(^"tl ^-tdtijJt oj-£2>.\ J-^-C 6j^=l£ ^ - : J^-n m< 



- Itl - 









3b-L4l 




4j4lrny7tl (*w>)l Sj^H jA ^LuuLui uUjJb* ^ 



- 



^..^-t-ctt^rJI ^tijJt dj^^^ 4-Lc^L-u^M Cjlj^^aJL) )- )- 



tLJU! 




€ 



W 



i^L-UJl i^^^Jl 




.TjJi iJ^ai 5 . -.!^i 1 2 1 jT 






*_x-b oJI *_a I 3-^U L^-ta /— j mill *— (ia 9J ) 3* 'J ^I^_4^>o L^ " J J LgaJu 4-lvqHjIj <jJLjv^tjJi ■ Lc 



4_<_<J JUU / —>— L.U-L 



L- < c- U 



.(bx 5 by 5 bz) iJUi:t cjL^j^. o>lij ( co , cp , K)^jj^^L^j^^}^a^ b 1 ^ 



SjjjiJ^LI^CY 

Sj^j^ I aJljcIu-ujj t 4_i^^jJI 4jL>*j^c Juu (yuj^juzJ) (j_a 4 3 li.i>U ijjjjl Alh)ll I Jl& <J^L>* ^c ^j^=uc^ 

.(r- r- y) anal s j^yi 4. 1^ ^jl^ji j^, ^1 j^ji ^jl^i ^j^ui pu,ji\ 






- Ml - 









3b-L4l 










^ 



J^Lai! 4-ul^^tj J; Ml c^ jU^VI J^j i^jJI s jL>j dJLtij Sj^Ml *ju* jliAIS cjL^j 4_ J^lji! 









^ 




L-^_ jJ 




DBS It 


^uL 


3 




4»JjL$I<j! /- 3 j ut^Hl) ^_<_ujJ! S \(g^w | 

Analogue Stereoplotters 





Analytical Stereoplotters 





LlsjSjJI 



<jr<^ 



3 i l u "fc. 



l!l ^_<-"jJI Sj^^l 



Digital Stereoplotters 




- )ir - 









3b-L4f 




S-JjL^lIt ^^-Lui^slll ^-tdUjJl dj^^l T~ ^ 



- 



t^Ju 1 <;^-n Jol rt r t<2 I ALkaJ pJ-J 1 r?jto 4_lxjj_uj p'J->l 4j^Lj Jt Sj^>*2l ^y 3 pj-^' '^-^ ^J r u-flJ ^Uj 



j^ufuLij ^JjjtiaJl tisLLtddVl ALiaJ CJli ^^-U-aJfclJt ^-t^jJt 6j^>*| ( ^ 







(/pu^a II) j^tliL-LC ^jjjus Jol S < u\ a\ IVm (jj 3 j lu"5nj (^- xj O 3' ^ v ' ~ ^ * J^~" > Ul 



. 1t£ - 









3b-L4l 







^LL^l ^Mjl! 1 




4j)jJ1 ^LI^ 



4j^— m H^— mU (^ qj uiJfcJjl ^-tddjJI Sj^>*T J-qX. |JU-A i~ t(J^3 muI 




(Kern PG21) ^^nl^M* ^^^^ ^j jl^* *jj^> o- o :J^ui 



- )1o _ 







tt—l^jIIL! ^iajlaiiJ ^-tddj j WllCl ACjl J*-#^ °J3 jl ^ ^~ ^ * U^""" *" 



^U^O^U A ^~^J >« 1 1 (j-o-L-dJ CjiJiJl^L 4-bLx^Lj 4_l^=ljJ L^=3l_lX I (^ 3J uu-^Hj) ^_<-ujJ1 Sj^J^I j^_LaJ ^j ^=3 ^ *j 



<_u 



.V- oJ^3lAJI ia-ljujU jl cjLL^JL! l^aljiitl^l j UT i^\ c T c t -uL>JI JjjJq ^ 




^LuIjl^VI c-jLop* 3juwj <lJ| l^i «>>o Wild AG1 jl^i *j^> v- o :J^=uSi 



_ i tn _ 









3b-L4l 




CjjA-jua aj 4_j_lLc £.|\^>»VI 0Jl_& (J9_^=xj ^1--l%. 4J 2f Jul S 1 iv^c /, q uaJ SIjjj /J I *j j t^aJ ) 7c_ix^ajJ a JlC.1 m a CjL<_uJiCa 
4_u_lC CjL_<_uJulJ 4_4_tl) j I , I l^sj / , Io» Cju u^nl! /*\_a 4^_JlZLc 4_C q_$_?s^3 4_jVjui 31 >_4_> , 1 t^alb a 4 A l^=j i n ^=a i a 

.A- o Jj^lAJI < ajJjJ! LjJ>U. ^ Q^qj 







^JJJ.iC.LulA Jj*"'-^- 




AW^Id. 



»» «» ^ «• * 



\ - o J^ <_^ja3 



4-Ll-L,ljfcJ U I ^ 3 J UL^Zu) ^J-UjJ! dj^^l i~ ) ~ 



daj|j^>dM ^_ <_uj J r-JjJ-qjJI ^j-^ ^jgjl -LflJ) CjLjJL^C. ^_ ^— !VI C-( roL>Jlj ^^n"!tt-Lll L£iJjL^3j 4 ^ (.u^tl ^ij-^. 
jl j'v ^.Ij^^^f ^_La_iiaj>iJ (<W-tJj L^-^ L ^~ ^ (J^=LulJl J 4_lS I j^C. j_lL^ C-cJL^D j! 4-jJL-ua-OJ C-tJL^=3 ^lj^_u 4_j3^1 ml' 

.>♦- o J^auiJI .quascol jl^. _jC u* j>j^ n>L jl^. 3 DSR1 1 



-HV. 










Ax' 






















Ay' 



Ax" Ay" 



Z 






2b>L4J 




C 100 mA£^ 




BC-2 




C U . f jL£b 




quasco 1 




S-JLJLjt-llj ^ gju.i**- nl ^-i-ujJI Sj^j^I (J^aj (^^i^ 3JlLq| ^ * ~ * J^" i u 



- ItA- 









3b-L4f 




J^JJU (^^-^ (II" J^-> Mitl 4 JJ-uaJ| *_4 J^cLjuJI ijJJ^CJ 4j3jJ| <^p- (J-4 pl^J^M J_JaMj CjJl^I (_^jfc 
dJLlj J Cj LjjLqJU I J f*L-$-tl ^J Q J ^~"* 1 (JJ + LT.<1 ^_ (^gj LMjll J-UaJjUl ^C g-Lutli oV) *Cl3 4-LLLL^rL! 1 Sj^J^^L! Ij^-LaJ 




(jr^J (j * J ' ■ "?■" ("-"'J jU^ ^ ^ ~ ° : J^=>-^ 

4j3^jj|j ijJLusfclul ix^uoLatlul ^-mjJl dj^j**| CjIj^l^-a "\ - ) - 

^jj Lga-ul 4 ♦ ujV) x-LsL^j a| Jiir~ < nu (j-uj 1 J Cj^JulXI a! Jtit!L_uLj ^ Li,i>tl r-ij-sJJi (jj-^aj 4^jJLii^tjJi *j ^ >. * I ( \ 

^LS-^V oL^juJ! ^loi^^ul (^a i^LJI jl ijL-iVl J /.<"■< s^y.i^u^ti ^lj^.^1 J oie^.1 ^ ^iLJ! 



. u<\ - 







.SJ^g^Vl <j^ iSjLtttJI CjL^jJJL CxJjjj3 La lit 4j3Jl!I iJLc UfcjLu ^,^»J L^_4 



Ground Control Point ^t^^^jVt^uJibtfir- o 

4_t^>L>Jt Jl^.IjJLII j (j-utjJiij Lt-tJ I ^ se j st t^aj j jLusjVI Lka-ijLb Juu 4 SjS^ It l^uU^ ^^.L-aXI J-^juI ^jj^-^j^ 
<_2— ^ aJ^lj-lLj ^ L(.i>tl rOj-^jJI Js^J-I (J-*-^J 4 ^l^k. Jt r-LL>iJ 4j^>JI Ajj. j^-uojJ 1 4j^1 uJLl (JL$-C 2 4 \ uxJulj 

.(Caj>dl tt hi 4 it /—<-£>) VI < La i '^ II daUL /_ 3 cuJ Lc /—A 0J-& Jjlo 9JI ^ aJL>. a .<ULc 4j>» jL>j| pj_jLuJI 



U^ ji ( z) i^ijJI jl (x, y) i^Vl cjLjI jl^VI L^J fjijusj <J*J2\ %}*"« l^- s j^^JLI J0L21JI (Jr ^ 



^^>Jt ^r UL4II ^juajVt u^j-JaJI clsLaJ 4 j ^) Y~ Y - 

t^Jjq-^JjI a jj L^aJI 4— irw qj a < La 1 '^ ^_ aJlJscILcuJ L^jV I Jlj%. 4_$_^_a ^gj ^rtl ?r m^i» /__xia jVI < La 1 tiaJI JoL^j 
^JLc ^ L(.i>jl t^Jjj-^JjI ^_ Sjij^jJLl ^J LjuLI j c_^I Jl_aVI (J-^=3 (3 J La m ^J ^y 3 J 4 ^j^^ll LajLLa^c tc-u-ajJ ^ L[.i>ll 

. L^Hs&jL^ A 4_<2_t2j>JI x_c ^ lu"hU 



- sr 



* _ 







:i_JLjJI pl^j^fl ^J\ \^Ajuuu£ *u ^j-^Jl TT-cu-ciJ ^.i^jVI cLa-uiaJI iiaJill 4_aj.U-t I CjLjIjl^VI ^C ^.Llj 

(ajj! m a) 4-loM t-La-Lx^ lLsL2j ( ) 

■ U aa JudVI 4-L*2H 4,c,.MtL dJLtij (x, y) Ju52aVl cjLj! jl*VI U ^^Ll* b3^=*i J^\ J0L21J! ^ 

Ajllm)j u^juus cLdUL (T 

. J-X_U| 7C_La_LJJ (J^=3_J 

4JLq1 ^-— r ^aj>j| 7t f.uqll ^Juaj] U^juJs dalJLs (T 



ijJLlli J-jL-ujjLj ^-t^j^i Lka-^jtiaJu dslJL (^±£- (J j-uaj>J I ^j^~"* ^ i 

.GPS_!I jL^v f I j^l^L ju^jJI (Y 



»» ^»- ♦» 

.(4JjU-*-tl {j^zVjq^] ^_) ^ L(.i>tl rOj-^jJI (j^£- Lu-tjLLc uujjj icjj^c Qj^nJ ^j I ( ^ 

- ^r^ - 







jjj i d (_^-lc L^-Lc iJILc^i ^)-^ JljJljlIi j*3j_jj ^j^>JI tt lu git ^jJzjz I < H j <^ 1 1 dslJL p>j->l <j-a pj-> (J^n t 

.JuSiVl tyi^jVl .Uj.^tl cLUi j^lc a£l»] (I 

: ( JlLc i_L^^| ^£j^>J| TT-CU-^JJ ^JL^J^\ 

.ij+d\ ^Ul o^jl (V 

r 1 U^Vi CjjJl^^ ^(JjitTLj 3 jj ^a \ I iJlLcVi jLiIo^i aJlc SLcij^c X_4 

.i-Lt^|jJ| ^^j^l Ja^juaJl lULSj (^^i^- 3J!la| (c_J 

7r Luqll ( pLaJjl ) /__<_u!j cLa-LjLb 4_LaJL ^jj ^~^J t*' J C-J n limU C-tJlJ Qa^aiJ 4-JLJ_LkaJl ^_ c_3Jl& ^! £)! 

:cdJi 5J!lc| ^j l£>^' 



.cjIj^JLi j! ^j^laJ! x-LsL^j iJLLa-Lc ( ) 

.C-Jjp LUtU iHjU flJ-Lg-t 1 ^^LJLl 7g-La-LjtiI (Y 

♦ »* 

Y- ^L^. <_ujj3 



4 j^ I IkajL^VI ^i^j2 I cla-uiaJI JoL^J j^fc j LJ JjJljJI jL>oLj ^jj>JI 



- ^rt - 







2 : ^\:U ,^Vi cjUMJIj .SjLLjJLI i^f-^j^t i^L^I ^I^JLj L^jLjI jl^I uLu> 1 ,^f\ ^ cjL^>U]| *jl^ 



.^Lk^^l CiU>UU ^juytl Jl^^l Y- r- o 

.( Y ) ciSj^ J^-iA ^ LulLLk^) <->l*%c (y 



.( Cl) gUJLb (J^i^ J p^Lti^^l ^gjl L(.M<3 ^iJlLc J I J-;JJ^3 Let J-& J 4-^3 ^LlU ^J^SjJLl ^j^JI ( I 

♦» »» *» 



. ^rr. 










3b-L4l 




^Ucllk^VI oU>UJ| ^u^I U- :J^uI 



t^LHI q^jLUI ^ ( D ) (j^jVl ^^1^- ^j^^jJLI ^j^JI J^ i^a uLod. O^qj j 



D = d x 



1 



S P x 1000 



)- o 



D 
d 
S 



p 






Y- Y Jlla 






1 1 

D - dx - 0.04 x 




SpxlOOO 1 

xlOOO 




12000 




12000 
- 0.04 x - 0.48 m 




1000 




tcfizlj ydf) yA3 = 5 x D = .48 x 5 = 2 .4 


m 



- )Tt - 










^ J^ '^Vi CjLc^LjlJi C-t-Lpj J 1 j I jJajtia V I j ^jj>Ji 7r lm 31 » (^^-A-ojVi ( La j t ^ 1 1 JsalJL j-^3^ a Jul) IjJ^j 

l^Jt c-J^-Ul SJlC LJ {j^=ijuuj 4 ^ I 'U,^Vi CjLc^LjlII £Jl& ^jta jjj t^alll J_l3 LJ (JjJu^j 

.aL>. -i'J-^ J (J-$-£- (3£>^ (J-^ ^T'Jj"" ' ** J ' ^ 4j5t rP J PjJ" -4 -^-^ ijJL^J^Vl 4^i^3UJl (J_<C JUlJ^ ( ^ 

.(ajjLjUI <>^»UVl 4.) p,,,?\.\ j-iy^-JI .Uj.M UU ^.UVl c_^f 2_ Uj^ ^ a*. 4-JUi^! (V 



^j) ) ^41 ^jitl kxtail ^Uj j^ (^^i I £4>*UI ub-Lu^l t- 

:^jLl1L^3 L^j 4-<^> L>J I Cj LlI Laj 1 1 ajU^ J^~" ' ' J L^^J ^r C^H^ (*> tdU^JLl T^ij-sJji < La j < ^> j 

CjLpljLJ^V 4 ajLLa^a (jj_^=uJ ^ ujj>JL) TT^J ^^'' ( X (V ) CjLpijL^^t cLa-i cb (<Cbj Sj_Laj>Ji ^>Jl_A ^_ ^j 

< La 1 (iaj| JoL^j ^c £f£u^a ) /J 1 77LL>b ajU^.11 ^JlA JllAJuj a ^la >jui a Jj-LaJi (-La-uia ^ I ^pa jVl /^-Lc- ( X t V ) 

- sro _ 









3b-L4l 







.^L^^VI jj^£> ^cf^tl £j>j-*iJI U^jf 






(pLoj )l) 4_j_*_u| ) (£oj>ij| 7r l u 3 1) /—xia )| Ja 1 t ^ 4jaJL} 







o 




I 



a 



o 



A 



L 



a 




o 




-§ 










^ij-^Jul < to j 1 ^ J ijjJLLaJU ^jusj^\ ( to 1 t^t 1 1 lLsL2j *-£)j3 M ~ tj^n mu| 






- ^rn - 







4_L^qnII 4_JU^, cJu >ju ^ - 0- 

.4_iiaiw a| 4_OJlC 



^ <■*. t <*. ,s%\\ 4J2J \_L2JU 
»* »»-v » 

^| coJul 4_L>*^I<j| AJL>»J*jO (Y 

. 4_a_u_LaJJ Lfljlla^a JuljjI 7c_l?c^lo 1 <S <S^ ^ li,i>U 7Qa-3J.ll 



^Jj_xiaJl j j >il J ^JLlll ^-lc 4-La.al t-aJl 4 ^ uj ^l 1 x_ xi^J (J-^ 3 4_ij_ij JlJLJ l CjL^^LjlIi 3JulL_u1 ^«-*J )JJtj .j^-uaUJl 



- ^rv - 







:4_JLjJ| Cj|jlaj>J| J^iiJj u>j ^^liwljiil 4_l^^jJI ii^j^c *£j (^^J 

i^^il jja-^J) yj&>z (? 

^.LJjI 4j q r rn 1 1 (j— ^ 4-36-St t ^ y I a 4 ^tuuLl 4_Jaj>dl jj—uaJI - Lc (j a t >^ ^ J \ /__ & 3 9_Laj>dl 0j_ ^J _>j < ^ S tl 

(J"Ojq ^f ii Lf*"jQ ' /— -lc (j-a (Ca^>dl a Jl^ULji < La >. (J 9-La < La < ujj a (jo/Lp3 ^J Jj>»I JuJI 4_u-uJ I tiaj| a L^ " J LgaJu 

jL^JL ^jjlJI ^^J 4- crpjj^t ^.ujj (c_J 
*_2j ^,_jj>Q 4j5e_pe—uaJ I 4_^j^Lajlj I ^~JJ~" ^-^^ J J fr>*l\ ^r ■ ^ ^-oLJkJI (jL^aJll ajj-co J^aJ uL>*JJ 
CjLc^LjlIi J) ilaJj LcJlIc J) a stjj I Jl& 9 ^3>jlJi aJu^aJ /—jj-tiaJi j9J>JLi /^ic- ^Lajiitj mU a j |Q LgaJU ^uL_uVi 4_LaJL 

SLclj^ cuaj ^j^^ti ^j^ jl^JG Jl^l <GL LjJ^ Ltl^ajJI CjUMjlJI j LjaIl^I CjU>LjlU SjiiLUI CjU>U]| 

CxjL^s lit j .j^iLJLl { jjuj^}CA\ i^jjlaj CjJlcI Ajj^^tl CxjL^d lit ^^^ jj^ll 4-L^il Mi^tl i2_jIaJ| J-x^J _ 
4_^j^ls c_Sj^ju (j! ^j^-—» ^ ^ . ijJi-uul 4_<_tjl ujj>J| 4 a j La 1 1 ^jj^=lJ ^.-jj>o x_x^^Il£ daL^-uVI 4^j^iaJ CjJlC.1 j j uzj I 

.jj-uaJj SjijjJLl 4-^3j^iJ| ^)-^ 4ji^j>J| Sjj-uaJI x_a 4_^£jJLl CjLcjjjlXI ^c Sjj-uaJI jIjlcI 
CjLc^Lc x J^^- ' ' ' ^ cP 3 ^-*-^' l^jJ i^j^i^^ I Jl_juLI a j' &~\ ^— ^ 4— A56jJLl 4_u tiaJLl 4-j^9Jj| a I jL?tIL<_tj I - 
^(Jj^eTLl 4^jjtJai,| 4^jJJLj 4-l£jJLl CjL_uJul1I a| JlJjt^ r «L i-ilLc i^Ju ^j^L^jJI ?^jill CjLc^Lc *_l^v ^-Ll Sjj-uaJI 

.Juu U_t^ ^.LLaiw^l 

♦ ** 

. jU*Jb ^^=d ^U-jJ! 



- \TA- 









3b-L4l 





cr^^P' C^l ct^ Sj>i-all £^j u 1 ^" J Sjjo-aJI ^ Sjj^jil CjU>UJI ^ i- : J 



4-a 



£- ^^W. ^jjOj 



4-36-3t LgaJLI 4 j 1 (iLaj 2 I 4-^1 luU ^ t _S \-<JlC .L^-iic STuTlI I djj-uaJQ 4 3e 3t < ^ I , j i_A_<_uL_u 2 I 4-^1 cut, I *_4 ^jL-aUj j L^J>J U 

O^ - ^ J^ *JJ ' (jauSLJfc (^C- 4jQ^3 JU Let J J L^3J I ^IlALA (_^ic- 4 \~x- Lt.i\\ 4-<^> L>J ) CjuLljJI ^j-g-i«£> LuLC. (j^p 

j j L^aJ I *_4 4-^jJLl iLstxxJLl CjLjLljJI 

cH^aJi AjP^UI ^>4 V- 

4_L>. j^c ^_ Lc| J aj < u a a ^£J ivJ3 J^=l-c1iJ 4_joj>Ji jj uaJI *_a J_duuj I 1^=3 /_ L>») JU) 4_o*ojJI 4_L>. j^c ^_ 

^o-calll «Ll>*^Il!| SJL^j^ cJljj^ju ^ - V~ 
s^Lc^ 1 &J jAH c--cj>.|jJI i— >lj UA-tl ( y_c SjLlC ^_A j 4— lv^jJI 4_jJU-C J^Jj^c ^j-d 4_ijLjJI 4-JL^jJLI ^j-Sb 

•J' 6^"' 4r J L9 ' ^ ' ^d^* S - '^^ 7c_pfc-uaJ I x_A-bjj| !Jl& 
4 g li,i>U 4_jJjJi ^JLc (j t s> ~*s c_3j_<_u j\ fl~* 1) ^_ (j^£^>«-!l L^Hj J t^aJ ) (j^ 7 s J"*" t^aJl ^-i mill x_xisjJi ^2j>iJ JlIc j 

.(j^^J^tlu-oil L^ J J t^u) (j\i cJ^' JuJI 4 ^toU 



- ^r^ - 









3b-L4l 




cIdL^Jju /- 3 luj Lc /_- 6 L^"jJ ' L^— s (J^i Jljji 4_LaJLLc ^_ 4_L-t-^ JoLJL ^u-q^ JlIc a I Lga a * * ' 4J|\| JlIc ^Uj 



(tj-^VjUl) j»Lu*SiVI Y " V- 

L*_a ^G-'-"^*^' (J- 1 * 3 ^'J— 5 l5*-^' J fo'U j! J^-n Mill ^_ ^Jj^n -<-tjjJp-<-tj^ I t^LcJljVI aJl^. £yC ajL-^- j-A 

***** *. , ^~- * 



it it 







^jL^j^cj aLu^VI ^ - : J^luI 



4_llijt *C<-J pj— <Ji I Jl-& j (jij^j-LaJI < H ^ i)Uol ^_ J-&J IX J^PW ^ J^U^J I?'*! Lutl i)Lxij1 ^_ aLuaAji ( I 



.4jLcL^3 ^ t LU M) 4_p*jl*j| 4jL^J*wC Jl-LflJj J^J clUi J ijJJL-t-^J 4jJljt *&£ pJ-Jl 



- 1 t 



♦ _ 









3b-L4l 




^ qju.<**-lt| ^-i-ujJ) dj^>* I I§_ (jIsj^jlH SjL^jJ Aj^LIXI dJL^3^>Jt V - V - 






.b 
.b 
.b 



X 



y 



LJ^^ J 



j^Ll 



J-iu 






LP* 







^ 3 L(.n j Cji jLuaJi jjj?t4 ^L>iJi £— S-JLajjl 
^ 3 L(.n j pLdJj^M jjj?ta ^L>iJi 4_ 4-LJLaIb) 






7C_1^JJ 4 ^ "I - J^—> M(t| .(^<_!JpJ| ^-i^- Qb Z 4 Clby i Clb X i^3J^>J| ^JLA (J-^ Jj + I <~l\\ f. J^>«J I ^g iuj J 



6 "s q — t 



U3 



^Jl *1j^l ^JLl i^^tU j^LUI il i^i^o j < jl 6r tL o^j^lJ! s jux$] i^Litt i-JlSiVI cjL^j^J! 



F^ ^^ 
& 



X 






'a1 



^■^^^ 



dbxj^ta 



dby ^h 



'■ ' ■ ' 


— * ♦ * 

■ 

■ — ■ » • * 



» + x Q 




A W^-i 



*4 



dbz^b 



I 






Sjj^iJI ^lc Uj^jGj J*j*1\ I Jt^J LJL2^^| CjL^j^JI ^ 1- : J 



•jW^L> 



- \i\ . 









3b-L4l 







. CO Lfcj^cj J Lse_p3j| ^ 3 l(.m J CjI m ml) JJ^ta ^^°I (Jl$^* ^H'JJ-^ 
.Cp Lfcj^cj J (^L^ ^3 cuJ J CjOLuaJI J^*-^ ^W°! (Jl^* *4H'Jl9^ 



LP* 



LP* 





(Y 






j j t^aJl g.|j^w| ^ lr 4_^=djj5cJL1 j^j L_ll I iJLt-A^t^c J 4 jL_^j>JLj ^^j^lII SJlj^jJ 4-^Lltl 4_ijIjjJl1I CjL^dj^kJI 






— X 




* + x 



dw 



\ v£b 



^ 



d(|) 






JluJI l^Lud! JaLiill i- V- o 

lit C..-JJ>0 L-^-Ij-i ^-J-lc (— SjLjlLc J C-tJlJ ^j-uJlJLA J^=luIiJ ^_<-uj>Jj rOj-qJj) (^±C- JolJL SJlC K£j^ (<U Jl^j 



3 LI.I > 



-Ut- 









3b-L4l 




^-ca^JLl T^ij^jJI (^^i^ 4jjLj.t.tj Cxj-aJI dslJiill ^JJ^ 



ol ^p^Neat Model " "i-^L^JI a^j^^l i^LJil <>* ajjL^I isL^JI ^Ij^ ^jj u- oj^,^ 

4-XJ31 LgaJI 4 jgj m"*»~ li 4j>»l L(.)t>) < a < gaj I a ^_ x-dJ /y-^Q L^J Ltl J'' * J J t^aJJ ^uL_jVi iiaJL ,^_& ( ' ) (^ J 4_LaJLt 
^ ^>. 4_^LuaJi 4 jgj nolll 4j>»1 luU < a < gaj I a ^_ *JiJ /^-Aj /-J-^-ui * j j LgaJj ^ja/L_uVi 4_LaJL /^-A ( Y ) (^) 4_LaJil!i 

A S ' 4 j^j nolll 4j>>\ lmU ^j-d jl iiMll ^ fl3». Qa^aJ a aJlJjt~< luU ^j-C '^4 ju ^-^ ( ' ) f^J 4_LaJii 

.4_i^LuaJl 4 jqj ui-3fclu) 4j>>\ luU (j-4 (J^-^J-Il d ^>» U0^~"*" 9 aJlJjt~ lhU ^j-C '^f-*-* ^-^ ( * ) f^J ^ ^ ' 

l^~JJ ' ^jj>J| SJlcL^Ji dajN. (JJ-^ ' La - "j~ a LijjJij ^gjl mJ ( £ ) j (Y ) ^t~l^£ /tl ^u 4^1 ml^g 

.(W/^^jlj^-tiaJI ^U-^ £fU 4.3 1 luU < kjt^aj LijjJij ^gjl uuJ ( V ) J ( ^ ) ^-nUS rtl £jlJ 4-^1 luUj 

XV^/2,) ( j\juL^i\ ^U^ ^U 4.3 1 mil ( a </«n L-h!>^ L$J^ ml ( £ ) J ( Y ) ^~Urt rtl ^U 4-^1 cull J 

A S ' 4 j^j Lu^tJJl 4j^l L(.)tl <j-a jl LKjil 4 jv ^jj^slJ j aJlJt~ cutl (j-4 >-^>^ ^-22 ( ) ^3j 4 LaiLul 

.4_i^LuaJl 4 jqj m^fclul 4.^1 luU (j-4 (j^-^Jl ^ ^>» (JJ-^ 3 ^ J aJlJt"} luU ^y 3 hfdL^ ^~^ ( ^ ) f^J 4_La2JjlJ 




Neat Model L^LaJI ^^..^-tl a^LJll ^Ic. a^j^ ajjLUI OaLajJI U- o -.^fi, 



^iMinl 4_o».^Iul 



J^ 



\j£L o- V- o 



.Ajiistlu-uJLl j I £ -y J I J ^jIsj^jlII dJl^jJ 4j^Lll! CjL^dj^kJI a I Ju5t!L_u U 



- ur - 







4-JL^j^C jL-iAZU 4-j^Qil CjL^3J^>Ji (J I ^ Lau iJl_& I ' ^ J I 4_jjGjI *jj t^aJU 4_^L>* Cj I ^~^J >» C< r (i ij ( 4_jj|jjJ 

J— U^lJjLJl (jl—J L^-lC .4_J^LUj 4 ^=3JJ>. J^_tfaC ^J_jVl (J— ^ ' ^ ^ CjL^3JJ^ (j,u 3^* A 1 JU5tJ_<_lJ U ^1 UMll 4— LVjIlJl 



t^VI ( jl^>JI 4- f> cm Till rOj-^UI (j-A ^jLuaJI 



^^u-uJu! 4_l>*^Ilj| SJL^j^a JulajlI (3j^ ^~ ^~ ^ 



^jj ^=3lJ j < La *<* SJlj^ij ^psj^C SJlj^jJ 4_jj|jjJl1i j 4_jjLojjVi j^usLljuI a) JlJjt^ r «) ^IJ-J 4_^j^LaJi ^>JlA 4_ 
SJlj^jJ ( i by 5 D z K 1 j^n J Cp (^Lb J CO Lse_U3j| ) : ^t 4^jL3fcTt-cu.U 4_l.u-^>J I j^a LulJ I 



- Ui - 









fe-L4l 




^ r t-r.,f,ujl 4— ITW^JJI 4_JLvjw4 jL-lAJ(J CJ I J_La^». ^JJ ^3J iLa *<* L£j— Mlt TT ' O^J-*^^ 6 Jl->.^ J~-L&l2c a I jL3fcJ_tdU I 4_!Lv ^_ 

Dyi AljiitTn-uL .( ^ ) ^lj ajjLjlXI 4-LaJli]| Jll^. ^LuaJI aI «^AW1 4J|j| 

Ki AljLJtTLL^lj ( Y ) ^lj ajjLjlXI 4-LaJllII jJLc L g±\uLal\ a| «^aWI iJljJ 

D z l aIjlJ&Th-uIj ( Y ) ^j AjjLjlXI iiaJilll JlI^. ^jLuaJI aI «^aWI iJljl 

01 AljiifcTmilj ( 1 ) ^j AjjLljlXI 4-LaJilII JlI^. ^jLuaJI aI «^AW1 JJIjJ 

a I Jusr" r «L 4_lc^ < kjt^aj < <*1 tiaj ^_j CD} a I Jusr" ( «L ( ) ^j3j AjjLjjlXI iiaJiill Ju£. ^.iLuaJI a I «^AWI 4-Iljt 

.( ) ^j3j 3 U^;ti jJic ^r_s\ <^W aLuaAjVI aJuuj (^^- ^Ij^ 3 2 JlC 4JLL-uJI Cj|j_LaJ»Jl j!j^=lj ^Uj 

iJL^j^c Jl^AJG aL^ 1 iiaj| <.^-*^ l^-& J 7:Jij-^lll (J^ 3 (J-* ^-^L^a ^-iLt-^JI a! «^A\VI 4-Iljt *u Ju3 4j| <^1*J dJDjiS 



Dy2 aIjlJ&Th-uIj .( Y ) ^j3j AjjLjlII 4-La-ai]| Ju£. ^jLuaJI aL-^AjVI iJ|j( 

K2 Aljiitlu-ulj ( \ ) ^j AjjLjlXI iia^lJI Jdc ^jL^aJI aLuaAjVI 5J|j( 

D z 2 aIjlJ&Th-uIj (!) ^j AjjLjlXI 4-La2iJ| J^lc ^_^ < al\ aI «^AW1 5J|j( 

02 ^Ijiitlu-uLj ( Y ) ^j AjjLjlXI ila^ltl Sic ^ ^ ual\ aL-aAjVI 5J|j( 

4_L^-t£> ( J t^aJ c^l tiaj f<4_J CO2 aIjlJjt^ r «L ( "I ) r<4-^J 4_jjLjjlXI 4_LaJiiII J^-jlC ^^\ uaJI aI «^A\Vi 4_J|j( 



y ^ 



JS|j_3 a j U^tl ^>Jl_^ ^ 3 l(.mj 4_^_i2j| ( ^> t^aJbj 4 < o^jI ♦t ' 4_^j>J| ^_ ^g^L^> a I l^Aj I CjiJl^^I {£} 1 CO2 a| JlitJ r «u 



•c* 



IDS-U^J. 



4 (0) ^-^J 3 La_a rtl JlI^. ^jL^a ALuAi2J! J^-J^ r<J lit T^ij-^J-Il ^j-« ^JLuaJl a! is*tn)x\ 5Jlj! AL4H ^)-« (jr?^tl ^b 
4_Lawj^c ^j a Ij aL^ I tiajj ^Iiaj 1 JlA j T^ij-^Jj) J^=3 (j-^ ^LcL^a ^^LuaJi a I <>^A ^Vl 4J|j| ^_j Ju3 4j| ^LftJ <JJjJl£ 

.4 3 L(.i>jl ijjjjl ^iC (J J < «a >i 1 1 J ^^ mill 4_i^w^jJI 



-Uo. 









fe-L4l 




^Lj j^loLLaJI djufcj ( Ki ) \ t^-i c Cpi \fj\Ja c K2 Yl <^-> c CP2 Y^La < CO2 YL^j^jI ) ^^ 

: ^^L^ 5jjW^' ^L^J' u^- U*i)j2 



r\2 (*l JtitIu_uLj .( ^ 

Kl AljLJtl^lj ( Y 

dp 2 ^lo^l^Li ( Y 
a! jiitt-Lt-uu 4-j-^-La < a '^ \ * <* 1 ' ^ j ^j CO2 a I jLitj-t-u u ( 









<Jij_3 Sj_LaJ»Jl <>Jl_& ^ 3 l(.mj 4_^_mJ| { h <^'JJ 4 m<^— >ul1I 4_^_»J| ^_ ^jLu3 a1 is*tn<*\ CjI Jlj^I ^U CO2 jl CO] 



■& 



L^uaj, 



.( ) ^j iiaJiill Ju£. ^^LuaJI a I «^AWI aJuuj <_^o* ^L^ aJ^C 4JLL-uJI Cj|j_LaJ»Jl j!j^=lj ^Uj 



1- o.J 



(-rU^^uJjJ^ 



^xctuJl 4-i^j!lJ| SJLvj^ JLlAjllI (^ *±uA"**i\\ ^-tdUjJI jL^>* -il J^-J CJlj-Lai. V~ V~ 



:^_A C > I j La >i II ^>JlA j 4JLcL^3 ^^ mill 4_p^jUJi 4jL^j^c JljA. 



u 



.LJ 4_Uj-JLl pLc^J^I (jyi^ ^yLf.,(,uJ 1 4_^V^UJI 4JjVj ta ^ J> J a Ij ^_ 4^jL?eIuaJLl juloLul!! Tt-uLLs Ca-UJJ ( ^ 
4_J3^jUjl 4JL^J^C ^_ 4^Jli!tIL<»uJLl J^-t-^lJjLJl 7C_pL<L^J 4_t^>L>Jl CjL>OjjL!lll CJIJ, cllj-^ J-*J>iJ ^jl ^Juu 1 JlA 



. Sf\ . 













Sj^J^^l ^_ ^ t mill 4_J3*^jJ1 4jL>*j^ ^_ ^Lcjiiir <; mil j^jUsLtJUl 7c_pLit (ij^LuaJl) 4 ta j_jJuJLl pL^J^l tJllLc 



♦ ♦ ♦ ♦ ♦ 



♦ ♦ ♦ ♦ ♦ 



♦ ♦ ♦ ♦ 



♦ ♦ ♦ ♦ 



♦ ♦ ♦ ♦ 



♦ ♦ ♦ ♦ 



J^ 


Ki 


J^ 


K 2 


J^ 


COi 


J^ 


03 2 


J^ 


*1 


yt 


#2 



: ^1^= ^ 



7-Luit (l$J fljLgaJD^yjJuXI x_a-ojJI 






LLi 



Lii 



Lii 



111 



Lli 



(l^> 



x-sa. 



(lSj^- 



x-^a. 



(ciLK 



x-sa. 



(<£>*- 



U2. 



(lSj^- 



U2. 






P JD ^ * ^ ^ ij-tduLtX) 4 ojrrtl (j^l^. jL^Ju (j-oLiJt ^^>J| j>J^ ualP dJl£.L9 ^LLfljQ Cr-Lpj (Y 






■jL^>Jl *_a 3Ji3jJLl <Jjl Ju>Jl ^y 3 l^jlr (J J t^aj>J I (j^n QJ ^_A J 4-ajLjJI iJL^laJI 
.AjjJ^J ^jq^=3U < u (j^^JviaJI (J-^ L$^ ^J J *^~*- \ • a /Jill 4_^_JiJi ^jU L3.IC 

C.MM.LUI oUljiJ o^UJ! (_^U! j| a*II jLo^I (Y 

4_^JU1 dJJ Jl^3 J ^_t-uJ>J,l T^Jij-^Jjl 4_JLLa-Lo ^_ 4_LaJL JiL-ul J 4_La2j (_^ic- 1 (J*-* C-Jj uxlt>) (3j*^ 4_^_mJ IJLlLs 
.jL^J>Jl CjL2j5tLc ^J-^-X^ (^^J-ll J C-( r oLUl JiJulIi jLlIo^l *&£ ( jlL^U-uJ jJlj j| jUXu ) L. < J > «LL1i 3^. Ij^J 4j up 1 to U 



L(.l ( > 



ciLJj 



A3 



.jL^j>J| aJlJjt^ hi <\ Jilc jLuaJ^I 



v- 0,1 



(-rl^S^Jj^ 



- UV - 







/_JLc J_*-^>iJ /-J mill 4— pwgjj) *L_L>. juQ A /— L>») JlJ) 4— LVajJ I *L_L>»>^C (J— 4 (J ^"— ' J J a Ij (J— ^ r ' ^~ > V ' J^-JU 

^?Jj O^ 3 U^""^ <i~J-uu LljI (^1 .jL^j>Ji ^_ (j"^-aJ^r~ mil (^^Oj^JI L^ J J ( ^ ' ' L^ (J^l JuJi 4JLL2JJI ^ li.i>U rOj-gJ-ll 

gj^-." 0-* *i^' -i^' *^ o-^j ' (^L"jVI j o^j^ 1 J JiWI) ^>^l UjLuL jL^>J! 4_ «_a| jlaVI 

.J-aL^a (J-^ 3 <^iJ (j 1 La V I 4_p^jJI 4jLa*j^c J^LflJj Juu 4Jt-u-LaJI ^_ j_& Lcj jL^>JLj 



1 a\ jAH aj^LII CjIj U^ti ^)_c SjLlc ^Jt j 4— lv^jJI 4_jJL^c J^^lj^c ^)-^ Sj^iw^l j 4-jJLIlII iL^jJLl ^Jt 

.4_d_Ld^tJJ 



(jJLLaJLl 4-L^jlJI il^wj^a JLtAJG OU.La.3w Y - A - 

jL_^>JI pj— J i.* t-o3^ <JJ_JJ>j jL_^>JI ^_ L_^j <L_t^>L>* ?c_u I a a j l— >ul lu3^ j Cj I ±1 Laj a Sj_Laj>* J ^a 1 j Cjij_Laj>. 



^m,i>U T^ij^Jjl ^-tij (j-uLj-2-A (l^j r^> : Jj j| SjJajiJ 

^j ^a ^ ^ Lc JljuI (jj_^=aj ^j| j ((jjji^t-gj iiluJi j Lka-uiajj (j^-^D ^LlS^I ^-<^j| Uj^jul^ daL^j Cj^Lj J I 6 j La >i II 
/j "' j^ o ( La i cb /_j_ju I Jl_A a ^ li.i>U t^Jiq-^Jjj /^3>jljI a J ' ' '^ f^-y ^ 0J-& ^_ a />gajt u| 1 ^ tiajt > (\C 

j | ^Jj_LaJ| ) 4_jJjJiaJI CjL^LjJLII (J-^=3 Q^=u u-tj Sj_LaJ»JI 6JJb ^-^ (J-^ 3 ^L^^^s I ^^ J ^ laU>JLI t^Jij-^J-U ^-"jJI 
j| Jlj_La ^1 ^-^p^ (j-^ 4_Li2j!tiI JJLLia-a 4j5e_ptjus jL^j>JI ^c i>ijLLll 4-U-Ljt^a-flIl] I cla^lj^>Jl J c_^l JlA^LI (^jlajJtJl 
.Ajiistlu-uJLl jL^j>JI pjj c_( nix (^jj^Ij O^i. 1 ^ "t <\ jL^>JIj 7c_pLLc 6 JlC j to >i 1 1 0J-J ^j ga t *a ^ jj .CjLaL>ijVI 



- UA - 









3b-L4l 




^J-uL-L^JLl (J_C p_<_UjJl (jajLjJLc ^_ (— 3^LIL>*I 4_J J ^ LM^rU r-JiJ-^Jj) (J^"~» M) TC—X-OJJ 4 ^ A - J 






J 



_2C US. 



13 yv 4_ ^-t^ dljjj ^ (j? &£ By^Z Lc! Tc-pe—i-^lJ I J— ^ 13 yv 4_ <^_i^ cjljj ^ J^^i ui ^^P* -7^ 

.gsiyi 




4-fc-u-LaJl JjLs-jj p ni^rtl r-ij-^JJI ^j uLjJLq l^jjus ^ a~ * J^"" » tl 
a I 4^ujjJijJi l)yV4_^_i3 c-j1 lu^w pj (j^-^J^"^ '-'■'»>' L^ " J J ' ^ C^-* lSJ^^ ' * J^L2jI ' La_>. J ola < La < uoj a i—M ito* ( i 



J 



^aL>JI 77jjLjL^=Ji (j— ^ <-£JJJlJ 4 j niUll 4_^_mJi jL_£o*Lj dJLJi j 4 La jj a* 1 1 p ' "j (j-al j*z* 4 c^ jl—ilo^i ( Y 



p-J ( a JlJjt~ ujj < « /^-II 4_Ji3 2 1 (Ca-j>Jl yr uu^il /—xiajVl < La i <^'» d^L^j ^j_^c ) ^U J^^l (J-O La a > jL-Ltrw) pILj (T 
p_<_u>Ji ljj LLaJL I 4_Lajj^>Ji p-^" J ^j J^ a ai Jl3cIu_uLj I ^j'^ p_<_ujJi p^n r u /JlJi 4j>»oDi /^-Lc L^jL^=uc JuJl>iJ 

.4j 



- m - 







I A^-LkiJ ^jj ^=jlJ jL^>JLj 4_LaJiiII AjJj J^t£. <^uy ) da_uiaJLj ^_<-tjljJI ^J& Coo i^jJJt (^£- <OJu>J»t iiaJiilt 

.Mia ( A ) 3LknHI oJufc ^"t j ( lUji^tL f^tjJt fj£ Cx^i ixjlll ^lc 

j ( i^Ut j^jjG ) L^l^.o ^-a^ 2_ i^jl3 JjVl LLnlll JJ^J ^-pHJ ^IjJI ^k. ilAtl i^Ut cdjoo (1 



j t^Jjj-^JjLj < U ^ It JljJu>J| ^Jj Uti ^t-j (jjL^j ^_j 3 JLjjJLj O.A. j laIaj ^oLJkJI 7-LILali dJLjjjjtlLi I Jl-Aj 

) Jj^m ^Us;ti «_xi^ j^c j^titjj c-^jp ui$ i3yv 5_^_^ j^iaj *u lit 4_jU LqJLi 4 i^jill (_^Jk LajL_u f-^j-tt J^laJI 



^j ul jS a / U < «^ <L3e_t-o ^j_.c (j -La-3t-llj OjLlIi ^ J^^ (^j ^1) 7r Lugn /. >^> jV) < U < <^tl ^ US \ a| JljcIu-uI c- <^>o ( \ 

J^, Aj iJXAJ! J^UUI j_^jj ^ lit VJ ^i^ ^j-^it 4- LU cLji ^o ^L^It qj-^j pJ j BX 

.(^JJ^I Sj^C iojL-uJt CJ t J U >i 1 1 jtj^=3LJ ^JJ Vt J C-t^jJt (J-OJ2J ^_ J 7C_pt-t^> 

tjjj C-xaJj 4-iIiJI SjL^JLt j 4-JUjlH 6J^>«Jt (J I J^>o L-<-^ J 4-JUjlH CJ t j U >i 1 1 ^^k (JJ^J ^j^nj^L^njlt Sj^^^t 



- ^0 



* _ 









3b-L4l 







4 \^-i jrij^lU (din uJI *L>^! 4-)crlj-kaJI lW L^ ^jli ( f J^itLuJll jl #y\\ i5l Jt^j £jJ Laux cdJij 







- )0\ - 







^jl^-n U ^_ ^4^ ^j ( aJl^JI a| jUll ) L^-J-J J A JlZt" tuu i <i (^^\ QjuLjual} I J^J J -il Jul!! 4j3J j! JuLc JuJl^o 

.4J ^yajuz^eX) 

(^jj^I 7c_pLLc aJ^CJ 12 L?e_U3jl (J-^J *^~"*> t-LLLc a! Jiistlu-tjlj <JJui J ^ L(.i>jl rOj^jJu ^juoj^u! (J^J-li ^'j! (*-^ ( ' 

.^LLa ( A ) ji^U J ^jJlJI l\J 



4_^-t^ <j-cuoj Ij-dJ pLojjVI jljL^. S^ljJb J-*^i Ct-^ P^L)^ ^(j^C- <^l>-^ ^>L>JI jl g coXI dJj^o 

./_JLJL>ij| 7c_pe-uaJ! ( /V ) 4_LaJiIj| uj l u r a 

X 4_j| ^Tlju <JJjJl£ LajL_u »-bJ^ Aj-U-t ) A La aJj) c-jj uxJLq 4_^_ta x_« ^jl Lulu Ji Juul ^c Si^i.ULl 4_^._i2j| 

,pn.i ^ ttl jri^-LtL (jr^J^ (j^ ^3^ 
LjjJlJ 4-^3 j-U-t I A *V^m x-^c ^gjl lojJ V jL^Jl j^yd I J)j-<^> jJL I ( (^ ) iia^lll C-Jjp li.i f fl 4_^_l3 C-tJL^3 lit 
^..— pw. L2 L_5e_p3a| *j Q J ^—» f\ ~aa ai JljcIu-uU 4lLlljt ^Uj 9_A A /— L^ >C (J^ -i^>*9 Lt^*^ <-^LjJ^ ' ^ ' < " A 
"r\ ~*a a| jL?eIL<_tjU 4j5e_pe— uaj (^-^S L_Laj>Ji ^)-^ j-xzl <-Jj— uaJJi Lc| 4_i 1 La^>J| 4_^_ta ( a <>^ i ^'jl C^f 
UL L^jla tiUi j jL^Jstil 4_u_uLdLi A.Sj^iajl i_ < u .ix LLaj>Ji 7c_pe-uaj *£l> j| ) Jl Jljuu 4_ij_ij|jJ| 4_^3^>J| 

.( jL^j>Ji CjLijL^=uct x_.c i_< r "Luj 
^JLc ( \_y ) 4 La-aJj| c-Jjp lima 4_^_t3 ^-lc J-uaj^o ^j>. 4_gjl mil Cj|j_Laj>Ji ^jL^fc (J-^ 3 J 'J ^=aJ ^IJ-J 

( j_^ >Lal ^n ^^Lbj^JI JJLl 5J|j( ^ jJa (jj^nj ^Sj^j B^lj^lSI j^jtj Jt i^L>JI ^jj jljuJI ^jjJu 

.jL^JL pMi 7 .ll ^i^ill 
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fe-L4l 




cdj^UI ^ j^)r"Q (^ c>*y= ^-LLLa aI jtitl^L tiUi j fwn^tl ^j^liL ^J^WI JJU iJljl pi} (V 

^_J jL^>JLj ^ m^U ^Oj-aJju ^jj^I aj^c ( A ) 4 LsJLul (^ic ( *L$_>LjljI ^laJiiJi ) ^uLlSji 4-4 ^Lc * tia ) B 

.}Li« ( B ) ^=ul j ( cLl^ 






x_a l_< r "LuJ UL \JLlLs tiUi J jL^JSeJJ 4^u_uLUl 4jL^iaj| L. < toO* I U^M -*. ^~*. < ^*\ ^£j j| ) J| JljUU 4_j_<_u|jj| 

^ljjJlj (_^-1c ( J3 ) i La-aJj| c-Jj uxJLq 4-a-t^ (^ic J-u^j^o ^Tlv 4JLI coJl C >| j La >i II 0Jl& (J-^= jlj ^=3lJ *£l> u 
^j-UJI ^j-a >UL^: <^Jj-kaJI J-fll S-tljl ^ J^> Oi^J ^LJ^J B^lj^JI j^t-Ju J I i^UJl ^jj ^IjljlSI 

A ^LjuI ) pL^J )l (^9^>j| 7r Luqil /- t^> )| Lka-LjLb 4^_Li2j a I Jiiir^ r hU dLIi A 4_L^3 T^JiQ-aJjl 7c_pe_x-^J A ^J -j2^tJj| ( £ 
a J)j_<^> jJL I 4 Q-^-jI ijjL^c ^J j L^J>J U pLajj^fl jl JlC (^ic (j-a L^Jj Lu)a 4-a-L^ Jlc£>j»j dJJi j ( iJ ) ^LILc ^j^=uJ 

j Sj)j_t-^jJLl 4 ojMI C^aJbiwI I i| Lc| .r-Jij-aJil 4ji^-uJ C^-aU J^ ^1 ^JjL^-i J 1 tiaj| ^-x^j^jlII (Jftl J ^JjiaJI (J^-ll 

aic L_5e_p3a| j^i^a ■ >. I **< A /i (j^— 5 4-<1jloLLc Jo ^^ 9-*>l ^— Laj>JI 7t_pt-uaj ^jj 4_J /-JLt-C-^ ^al ctuJU < La 1 tiaJI 4_J_^c 

Ja-i tia 4_jJU-c SjLcl ^cj^-l^ L^j L^j a (.[.iajj-c j Sj u ^=3 t u^ti 4_^_ta c-(_jL^3 lit Lc! .( jL^JI cjLjjl^=ucJ 



4_a-^a ^gjl cuJ J)j_t-^jJLl ( iJ ) 4 to^ 



T^J" 



L(.l < a 



. LaLc-J A J-Lt-S I L-Jj-calil 



. i«r - 







4 ajJLssJj 4-ajLLa^Q 4j5e_ptjLo jL^>Ji ^y 3 Sj>iJLu| ^JjoIIl^a J I 0£2_>l ^>«Jl 



<\- o ,j 



C^*^ <_<JjJ-S 



*V 4 i ♦ ♦♦. 



^./- Jr.) ) ^3>ajj c_^9_<_tj /_Jj L^-ta a 4jLJL3fcJj ^<lU/\ ja^au < a L^j| a ^ lu^U t^Jjq-^JJ) ^j_« ^im mil CjLcjJjuLi a 

(jt ^ qj L«>nl ^-ljjjji jL^^ (*» jL5tIL_tjLj LAjLLflJj ^jj (j! (j-^=uc^ (_^J' j 4-p-L-ail (JL$-c 2 \ q<~i* y jLualo^Vi ^c 



: 4_JLjJ I Cj lj_LaJ»J I f. tj^-Lj <-d_Ii J rt luj>JL I r-ij-^ll I ^_ 4_LaJiJ (^ I c-jj L(.ufl 4-^-t^ ^-1^. (J J < ^ ~* 1 1 (J^"~» flj 
L^Jj_<-aJLc 4_£j^juc C-Jj 1 U t I 4 US)ti ^JLl ( jL^>JLj 4_ajiiir" mil (j^l -inJI 4_4 ^Lc ) 4_^jLjl1I 4_LaJiiILj e_3jJ3jJI 

. pfM 7 .ll ^j-UJLj ^>^j-^ ^UjjI 

ciaj|jJ»Jl L^JlI Cjj^jj lit dJJjL^Dj c-Jj^n r.ujJp-<-tj V I Sj^^l Liaj I j ( 4_^jjJ( )4jj^>J( jj_i^aJ| a I jL5t!u_tj I (^ 

- ^oi _ 







j i_i£.|jjj| (jlsLUl J 4 j LtmjJI J3)j^LaJI ( JILc SjiIUJLl j| ajjj^n tl J>jJu>J! j c 3! Jl&2! ^-"j^ ^.JuJI J-l^L (V 



^1 ^jLiu-uj aJlc ^y 3 Jl^3LjJj (^1^=3^=3 4_Lajj._»JI 4_«j^ij^c ^Uj 4_JL-t-^ajJi ^JuuLl (J^=3 (<*-<-" j (ly 3 r ■ ^ * * ' ^^ (V 



C > I A « ^s i a t i BLci )wC x_4 4_LaJ^>Jl 77I sJ%. I ^j ni^j ^_<_ujJl ic>j_tj /^-Lc uJlC.1 fctnl ^_<_u>JU 4uloL>J1 4_u_uJlJLji 

^> r.n^itl T^Jj^jJI 4-SlaJJL ^j^Ij^jj^M ilajj^iiJl ^-tdOJ V~ ^ 

I ^^^ A , o) ^ILj <^_ p* 4 AU)tl < Sj^j-TlI I pLajj^LI ^j >J| 7r lu^iI ^ <^>jV) oa-i tiaj I lLs! A)< ij uu_<_tj^ 1 (<CJ-J (Y 



_ ^ 00 _ 







aJl^. ^c Ji^aGlI J^"~ l^=d 4-LaJjJ»Jl ist^lj^c *£l> 4-LaJjJ»Jl gi. jjj x ^=a 1 1 dajlaiw J^-» (<*-<-" J (J-* g-Lg^VI Jlaj (V 

. 4w<a ia_<_tj>JL I joIU^aJ! da jp La ^> J g.1 L^~v I J)^>*a aJlC ^j-^ Jl^=?GJj 1 <<^jl 9 f^-*-") 9^ 0"^* cJ' J '-'■' > 
I ^ V " J 4j5t-ua ^y 3 J)S*»»~tl 3 A *JJ » ^T' *J * ^ l£^) tiiJi ^j^-^ a j lit ' J**^ 4_Laj^>JI 4_jt^w|jwC *£l> dUi Juu (A 

4 j r oJlJLj) CjIjJ^M I ' ^ J I a jLJr~ in i (j I I Il^a 4 i LJ_& j LjJ 4_iii2Ji j^-i^aLuul (jLs^=u_<_ui j 3 La jj a* II ^ u a* J (a 
4 j r oLU) C > I a ' ga ) j I , I SLclj^c x_d 4_LaJj^>Ji ?7ij._a*l ^j lu^wj ^_<_ujJi icj^_<_tj (_^C IjJlcLcuIlI ^_<_ujjLj 4_t^aL>Ji 






** ^/ «♦ ** 

4j^1 coXI jL^>- ^i^. (J-^-C 4 luL>> J^— Ju^. 1 AjL-iiJj ^-t^ Cjljlaiw SJlC dJLufc 

• 4 - < - tu ^ jU^' Jj ^^ ^^ er^ J^-^Jl J^ jU^^ c£^j-&^=^\ jW^I J^^j^ ^^-^ Jj ^^ ( ^ 

i^JjJL i^aLiJl CjL^Jljl]| ^ ^j-a Lxiajjj jU^JL ^^>t' £^1 ^ ^ ^iH^'j j^l ^'j! (y 

. 4j5c_x^ I jJ I 4j JjJ I LlI j^ jj 

.jL^>Jlj Sj^^jJLl 7C_pmi A I jL5tIL_tJ I 

Sj^a L^o^aLiKJl pi gaXI J\ L^jjLl} u r j jU-?^^ S-SstUI CjIj/^I ^Jl^I ^Ijiit^^l ^j-a ^L^VI Jl^ (£ 













.^ij^^ui i^y dJLtjL^j £ji? ^ ^ i^j^i iiljt (o 
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.i^UjJ! ^iy VI ^ jj^lJI c-u!u ^ *L«iVI jd^ jL^>JL i^JU! ilu^LI i^UI oU *ULt (1 



a 4_*jLjlII CjLc^LjlILj 4.co L>J I Cj L1.3.II I I tiaj| a \\ ^>Jl > ag-L^VI tc-jj! «^^ i 4_cg> L>J I CjLl^JDI yuJtJ l_<j>iJ (Y 

.^jjj J^imq cdJju ^LiJ! JjUoiL cjL^julJI ( inkn (T 

4-^L>Jl JlI^. J I (^JJ-i J^ tfuJ jL^>JLj 3j)j_^jJLl i_i£.|j*a]| pji^L 4-x^L>Jl ( Slmmtl ) ^LJI j^JtJ <-xJ>0 (£ 



)X- o (J7 U^l 7 ^jS1 



-\ob_ 
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^ - o (jr W. cujjaj 



t^JL^I 



*• 9- 



-liLLu. 



^2_t 



4-2W 



1 ml' J-^juc ^_ j^j_jJLi <Lp*l ml' cla_Jij^>Ji r-LuV Aj^j^-u^jJ I 4j^l cull jL^^ Cr^- <-^L2juI &SJb (j-U-LaJ ^JJ J 
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Y- (jr W. cujjaj 



t^JL^I 



iJLUI cUUUI £ 



A_a 4joj>iJ| JQ t^aJ I ^_ ^£oj>ij! tt m 3 11 /_a-o )VI cLa uiaj| JsUL jLtio £)| 



tjiu>n 



4j^^ a jj^ 



(jL^JI x_a 4-L^tJLt, I ) *j *^—* a CjL_uJlC 



- u 



* _ 
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V- o (jr W. cujjaj 



t^JL^I 






tjiu>n 



.jj-uaJI c-t-LprJ cjVjLLs 



. ui . 
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£- (jr W. cujjaj 



t^JL^I 






l^~JJ t^aJ) (^ic ^jj>Ji j^-uajJi SJlcL^ < La - "j~ a 4_^_ta (^ic J J ' ^ ^* i^j^UI C m j La >i M J^f-a- 
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